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FOREWORD  ' 


The  Massachusetts  State  Planning  Board  has  received  from  Arthur 
Vf,  Dean,  Chief  Engineer,  and  Arthur  C.  Comey,  Consultant,  addressed 
to  the  Board  and  the  National  Resources  Committee,  the  following 
Staff  Report  dealing  particularly  with  the  Blackstone  River  Basin 
as  the  first  of  a  series  of  l.iassachusetts  Drainage  Basin  Studies, 

The  discussion  of  the  precise  subject  matter  of  this  first 
volume;  i.e.,  the  Blackstone  River  Basin,  is  preceded  by  an  intro- 
ductory statement  of  the  conditions  and  needs  in  the'  State  as  a 
whole.  Of  particular  interest  is  the  assurance  that  after  all  of 
the  basin  studies  are  com.pleted,  a  concluding  summary  will  be  sub- 
mitted on  problems  and  proposals  for  their ' solution. 

The  Board  is  in  cordial  agreement  with  its  Chief  Engineer  and 
its  Consultant  that  the  water  resources  of  a  region  constitute  one 
of  the  most  vital  elements  of  its  wealth.  It  is  the  foundation  of 
the  industrial  life  of  the  community  and  at  the  sam.e  time  it  ex- 
erts a  wide  and  powerful  influence  over  health,  recreation,  land 
use  and  navigation. 

Under  proper  legislation  and  control  water  resources  mean  the 
encouragement  of  industry  vdth  resultant  opportunities  for  employ- 
ment, pure  drinking  water  in  the  homes,  the  promotion  of  agricul- 
ture, the  protection  of  wildlife,  the  enlargement  of  recreational 
opportunities,  and  the  enhancement  of  navigation.  On  the  other 
hand,  vfithout  such  regulation  and  control  the  water  resources  of  a 
community  may  mean  the  decrease  of  industrial  opportunities,  dis- 
ease through  pollution,  suffering  and  hardship  through  an  insuffi- 
cient supply,  danger  to  life  and  property  during  flood  seasons,  in- 
jury to  agricultural  areas  through  soil  erosion, destruction  of  fish 
and  game  life,  elimination  of  winter  sports,  and  the  curtailment  of 
navigation . 

The  Board  is  happy  to  accept  this  initial  report,  therefore, as 
the  first  step  in  a  study  which  it  hopes  to  see  continued  through- 
out the  entire  State.  It  is  only  through  the  compilation  of  data 
based  upon  actual  surveys  that  an  approach  to  a  comprehensive  solu- 
tion may  be  hoped  for.  The  Board,  accordingly,  unanimously  adopted 
the  following  vote  at  a  m.eeting  on  Wednesday,  January  5,  1938. 
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VOTED:  That  the  Massachusetts  State  Planning 
Board  accepts  and  orders  released  for  pub- 
lic distribution  the  Staff  Report  on 
Massachusetts  Drainage  Basin  Studies;  In- 
troduction; Drainage  Basin  Study  No.  1, 
Blackstone  River,  received  from  Arthur  W, 
Dean,  Chief  Engineer  and  Arthur  C,  Comey, 
Consultant, 

In  accepting  the  report  the  Board  desires  at  the  same  time  to 
■record  its  approclation  of  the  invaluable  assistance  rendered  by 
others  in  the  compilation  of  the  material.  This  is  particularly 
true  in  the  case  of  the  Massachusetts  Department  of  Public  Health, 
It- has  not  only  cooperated  through  the  sponsorship  and  direction 
of  relief  projects,  but  also  through  personal  assistance  and  advice 
and  access  to  the  practically  unlimited  information  contained  in 
its  files. 

The  Board  also  recognizes  its  indebtedness  to  the  staff  em- 
ployed on  the  Vf.P.A.  State  Planning  Projects.  YiThile' the  present 
situation  may  be  looked  upon  as  a  temporary  means  of  relieving  un- 
employment, it  should  be  noted  that  in  the  preparation  of  this  and 
similar  material  the  V^,P,A.  staff '  has  participated  in  a  vrork  of 
permanent  value  to  the  State, 

To  the  Y/ater  Technician,  Theodore  Human,  Jr.,  to  Its  Chief  En- 
gineer, Arthur  ¥f.  Dean,  and  to  the  other  members  of  its  ov/n  perma- 
nent staff  the  Board  is  always  grateful.  In  this  report,  as  in  all 
other  tasks  assigned  to  them,  the  staff  has  been  loyal,  efficient 
and  persevering.  They  are  to  be  congratulated  upon  rendering  a 
service  of  which  they  have  everj^  reason  to  feel  distinctly  proud. 

And  finally,    the  Board  is  deeply    appreciative  of  the  assisi^ 

ance  rendered    by  the    National    Resources    Committee  po.rticularly 

through  its  Consultant,  by'  the  I\fev>r  England  Regional  Planning  Com- 
mission, and  by  numerous  other  agencies , public  and  private.  Through 

their  cooporation  the  Board  is  able  to  present  to  the  Commonwealth 

of  Massachusetts,  herewith,  the  first  of  a  series  of  reports  Virhich 
should  prove  of  enduring  value  and  benefit. 
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LETTER      OF  TRANSMITTAL 


November  30,  1937 

To  the  Massachusetts  State  Planning  Board 
and  the  National  Resources  Committee 

Gentlemen: 

V'/e  submit  herewith  a  staff  report  constituting  the  first  vol- 
uiTie  of  Massachusetts  Drainage  Basin  Studies.  Included  herein  is  an 
introductory  statement  of  the  conditions  and  needs  in  the  state  as 
a  whole,  followed  by  the  first  of  the  studies  dealing  with  individ- 
ual basins,  --  Drainage  Basin  Study  No.  1  -  The  Blackstone  River. 
After  all  of  the  basin  studies  are  completed  it  is  intended  to  is- 
sue a  concluding  summary  on  Problems  and  Proposals  for  Solution 
Confronting  the  State. 

The  Blackstone  Rivor  Basin  study  is  largely  based  on  field  sur- 
veys and  data  gathered  by  the  Works  Progress  Administration  State 
Planning  Projects,  sponsored  and  directed  by  the  Massachusetts  State 
Planning  Board  and  by  the  State  Department  of  Public  Health.  Basic 
use  has  also  been  made  of  the  U.S.  Engineer's  so-called  308  reports, 
the  U.S.  Geological  Survey  records  and  ether  public  documents. 
Maps,  charts  and  graphs  have  been  drawn  or  compiled  by  techricians 
furnished  by  the  Works  Progress  Administration. 

Staff  curtailments  and  rigid  Federal  restrictions  have  delayed 
publication,  but  it  should  be  gratifying  to  the  Massachusetts  State 
Planning  Board  that  during  the  progress  of  these  reports  we  have 
been  able  to  contribute  to  Federal  departments  and  local  agencies 
much  original  data  from  initial  surveys  and  compilations.  This  has 
in  many  cases  already  proven  ample  justification  for  the  State  Plan- 
ning Board's  sponsored  projects. 

This  report  has  been  in  the  immediate  charge  of  Theodore  Human, 
Jr.,  v/ater  technician,  whose  services  were  for  most  of  the  year  sup- 
plied by  the  National  Resources  Committee.     Several  members  of  the 
State  Planning  Board's     state  staff  have  assisted  in  co-ordinating 
and  rounding  out  the  work  of  the  W.P.A.  staffs. 
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It  is  believed  that  there  is  being  presented  for  the  first 
time  a  reasonably  complete  picture  of  the  v/ater  problems  of  the 
state,  both  in  their  multifarious  aspects  of  supply,  flood,  pov/er, 
pollution  and  the  like,  and  in  their  relations  to  other  aspects  of 
tlie  state  plan,  such  as  recreation,  land  use  and  transport. 


Respectfully  submit;^d, 

1^  A-„,+-l,,,^  inr  r>„r,J 


Arthur  W.  Dean 
Chief  Engineer 


Arthur  C.  Comey 
Consultant 
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INTRODUCTION 


A.      I'Vater  Resources  Planning 

V^ater  resources  planning  involves  the  co-ordinated  development 
and  control  of  the  many  and  varied  uses  of  water  in  harmony  with 
the  social  and  economic  needs  of  the  area„ 

In  a  bulletin  published  by  the  National  Resources  Committee, 
under  date  of  May  26,  1936,  entitled  "The  Cost  of  Ignorance",  it  is 
well  stated  that, 

"Our  use  and  enjoyment  of  all  the  natiu-al  re- 
sources are  largely  dependent  upon  the  degree  to  • 
vrhich  vje  cun  put  water  to  work  and  keep  it  from  doing 
harm.  This,  in  turn,  depends  upon  exact  knov' ledge 
of  such  factors  as  r&infall,  snowfall,  t.'ie  flow  of 
streams,  the  level  at  vi/hich  water  stands  in  the  ground, 
the  rate  tt  which  it  evaporates  or  at  which  it  tran- 
spires from  trees  and  other  vef'etat ion  ,rnd  the  chemicals, 
suspended  matter  or  impurities  which  arc  found  in  it. 
Although  it  has  been  centuries  since  water  was  first 
used  to  produce  power,  thousands  of  years,  since  it  was 
first  employed  for  irrigation,  and  perhaps  tens  of  thou- 
sands of  years  si"-,e  it  first  aroused  the  curiosity  of 
human  or  semi-human  creat\;res,  our  knowledge  of  its 
behavior  is  still  fur  from  complete.  In  this  respect 
the  United  States,  vvith  peculiar  problems  of  its  ovm, 
has  lagged  behind  Europe,  ' 

V^ater  resources  of  a  region  are  one  of  the  most  vital  elements 
of  its  wealth,  yet  in  many  respects,  especially  in  communities 
where  water  is  plentiful, these  resources  have  been  carelessly  wast- 
ed or  put  to  uses,  inconsistent  with  the  best  social  and  economic  de- 
velopment of  the  comi.iunity, 

1'iiater,  like  fire,  is  "a  good  servant  but  a  bad  master",  and  we 
are  confronted  by  the  problem  of  reducing  the  destructive  effects 
caused  by  floods  on  our  important  streams,  and  at  the  same  time 
give  proper  attention  to  the  .correlated  subjects  of  low  v>rater  con- 
trol, watei'  power,  water  supply,  pollution,  irrigation,  drainage, 
recreation  and  navigation.  ,  . 
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Planning  for  the  future  control  of  water  involves  many  bacic 
functions  in  the  life  of  the  conmunity.  It  unavoidably  involves 
planning  for  land,  industry,  power,  recreation,  transport  and  many 
other  activities  of  man.  jater  resources  planning  must  be  studied 
not  only  from  the  viev/point  of  specific  problems  vfithin  its  own 
immediate  technical  field,  but  also  in  its  relations  to  the  prob- 
lems of  physical  planning  as  a  whole. 

Even  when  limited  to  the  restricted  technical  problems  of  its 
own  field,  we  are  still  involved  in  highly  complex  considerations 
in  trying  to  satisfy  the  various  competing  uses  for  water.  In  the 
solution  of  a  flood-control  problem  it  may  be  found  desirable  to 
create  large  storage  reservoirs  on  the  upper  tributaries  of  a  river 
to  retain  flood  waters,  but  it  may  be  impossible  to  justify  their 
cost  on  the  basis  of  flood  protection  alone.  If  hydro-electric 
power  could  be  developed  at  such  reservoirs  at  moderate  additional 
expense  and  v/ithout  defeating  their  main  purpose  part  of  the  ini- 
tial expense  might  be  charged  against  pov/er  production.  Further, 
by  proper  regulation  of  the  flood  storage  reservoirs  it  may  be  pos- 
sible to  increase  materially  the  minimum  stream  floi;,thus  alleviat- 
ing heavy  pollution  conditions.  Such  an  integrated  plan,  resulting 
in  a  combination  of  benefits , mi ":1it  be  found  to  hr^ve  economic  valid- 
ity. 

Areas  reser'^ed  as  watersheds  for  the  public  supply  can  and 
should  be  studied,  in  co-operation  v/ith  the  Department  of  Public 
Health,  to  see  whether  such  reserved  slopes  can  be  developed  for 
limited  recreation  purposes,  for  game  propagation  and  sanctuaries, 
or  as  nurseries    for  tree    stock  for  use  in    public  reforestation. 

The  public  has  begun  to  realize  the  necessity  for  conserving 
our  natural  v/ealth,  not  the  ler. st  important  of  v/hich  is  the  conser- 
vation of  water  resources.  This  cannot  be  effectively  or  intelli- 
gently done  v\rithout  planning,  as  defined  above.  The  location  of  a 
new  industry  in  a  rer^ion,  the  design  of  a  sewage  disposal  plant, 
the  drainage  of  a  swamp,  should  only  be  made  after  an  int elli;:,ent 
consideration  of  the  future  development  of  the  region  and  the  de- 
mands on  its  v/ater  resources. 

In  the  past  several  excellent  studies  have  been  made  of  one  or 
another  of  the  various  phases  of  v^ater  resources  in  the  Commoh- 
vrealth.  The  report  of  the  Commissioner  on  Waterxmys  and  Public 
Lands  on  the  Yifater  resources  of  the  state  in  1918,  listed  as  Senate 
Document  No.  289,  was  an  excellent  and  exhaustive  study  of  the  de- 
veloped and  potential  pov;er  at  that  time.  Likev/ise,  the  House  Re- 
port of  1922,  dealing  with  the  future  v;ater  supply  requirements  of 
the  state,  together  with  the  many  special  reports  by  the  State  De- 
partment of  Public  Health,  have  all  been  excellent  studies  of  som.e 
particular  phase  of  water  resources,  but  until  nov/  there  has  never 
been  a  state-wide  study  dealing  v/ith  all  the  various  phases  of  wa- 
ter resources  and  their  inter-relationshios . 


From  a  brief  consideration  of  theye  various  problems  it  became 
evident  that  such  a  study  should  be  undertaken,  having  for  its  ul- 
timate objective  the  definition  of  a  general  policy  of  priority  of 
imter  uses  and,  based  upon  this  definition,'  the  development  of  a 
balanced  program  for  the  integrated  solution  of  all  the  phases  of 
water  resources  -  the  study  should  be  continued  until  a  complete 
plan  of  water  conservation  for  Massachusetts  is  achieved. 

B»      Problems  Confronting  the  State 

■  The  water-resource  problems  of  Massachusetts,  which  are  simi- 
lar to  those  comraon  to  other  highly  industrialized  regions,  may  be 
classified  as  follows:  Flovf  Control,  ViTater  Power,  Water  Supply, 
Pollution,  Irrigation,  and  Drainage,  Recreation,  and  Navigation. 
Hovrever,  problems  vary  from  basin  to  basin  throughout  the  state, 
and  each  must  be  treated  as  an  individual  case,  with  the  method  of 
analysis  and  technical  solution  depending  upon  the  relative  impor- 
tance of  the  various  conditions  encountered  in  the  particular  river 
valley.      A  general  discussion     of  these  various    problems  follov;s: 

1 .      Flow  Contro_l 

At  the  present  time  no  flow  control  exists,  either  of  floods 
or  low  water,  other  than  regulation  by  the  owners  of  privileges  on 
the  various  streams.  Y'/hen  the  reservoirs  v/hich  may  be  constructed 
under  interstate  compacts  for  the  Connecticut  and  Merrimack  Rivers 
are  completed  improved  control  of  both  high  and  low  flow  vdll  bo 
obtained.  Yilhile  primarily  designed  to  control  floods, the  oporo-tion 
of  the  proposed  reservoirs  in  the  off-flood  seasons  should  consid- 
erably increase  the  present  lov/  water  flow,  in  the  case  of  the 
Merrimack  River,  by  about  50  per  cent.  The  mannor  of  operation  will 
vary  from  season  to  season,  and  will  depend  upon  careful  study  and 
consideration  of  all  hydrological  factors.  These  low  water  control 
efforts  will  incidentally  afford  appreciable  benefits  to  power, 
sanitation,  recreation,  v/ater  supply  and  other  uses. 

Flood  control,  the  nece.ssity  of  which  ii/"as  emphasized  by  the 
tremendous  losses  of  the  1936  flood,  has  becoma  a  problem  of  para- 
mount importance  in  many  localities.  Damages  throughout  the  st8.te 
have  been  variously  esti.mted  at  anjivhere  from  thirty-five  to  for- 
ty million  dollars.  In  general,  the  approach  to  this  problem  di- 
vides itself  into  two  parts,  -  interstate  problems  and  intrastate 
problems.  I'tih.ile  the  heavy  damages  on  the  Connecticut  River  at 
Springfield,  West  Springfield  and  other  places  along  the  river 
might  at  first  appear  to  be  problems  of  state  importance  only,  they 
are  really  problems  of  interstate  co-operation,  since  a  large  pro- 
portion of  the  damage  wa.s  caused  by  the  tremendous  volumes  of  water 
carried  by  the  Connecticut  River  and  its  tributaries  from  its 
sources  in  Hew  Hampshire  and  Vermont.  .  Local  control  of  the  Massa- 
chusetts tributaries  of  the  Connecticut  River  would •  be  beneficial 
along  the    tributaries    themselves,     but  such    control  cannot,  of 


course,  compensate  for  or  diminish  the  large  volumes  of  flood  wa- 
ter in  the 'main  streams  as  it  enters  the  state. 

Flood  problems  of  interstate ■ rivers  can  only  be  solved  by  in- 
terstate co-operation.  Recognizing  this  fact,  .  several  of  the 
states  in  New, England  formed  interstate  compact  commissions,  the 
Massachusetts  State  Planning  Board  acting,  by  the  authority  of  the 
Legislature,  as  this  commission  for  Massachusetts.  After  consider- 
able research  and  study  these  state  commissions,  assisted  by  the 
United  States  Army  Engineers,  drew  up  compacts  for  the  "carrying  out 
of  a  program  of  flood  control  for  the  Merrimack  and  Connecticut 
Rivers  based  on  an  equitable  division  of  responsibility  between 
the  states  concerned,  in  accordance  virith  plans  and  studies  conduct- 
ed by  the  United  States  Army  Engineers.  These  plans  have  now  been 
ratified  by  the  Massachusetts,  Nevir  Hampshire,  Vermont  and  Connecti- 
cut Legislatures.  They  have  not,  however,  been  approved  by  Con- 
gress, pending  a  decision  on  proposed  Federal  legislation  which, 
it  is  claimed,  conflicts  v\rith  the  pov/er  clauses  in  the  compacts. 

The  design  of  flood-control  measures  for  the  protection  of 
highly  industrialized  regions  such  as  are  found  in  Massachusetts 
requires  a  considerable  degree  of  engineering  skill  and  ingenuity 
and  the  application  of  many  different  form^  of  flood  control.  Be- 
cause of  ,  our  densely  populated  valleys  and  the  concentration  in 
municipalities  on  the  streams,  preventive  measures  of  flood  control 
are  difficult,  for  it  is  often  impossible  to  find  adequate  sites 
for  storage  reservoirs  vdthout  destroying  large  parts  of  communi- 
ties, with  consequent  high  damage  costs.  In  many  instances  these 
conditions  force  the  use  of  palliative  measures  of  control  along 
the  stream  itself,  such  as  dikes,  riprapping  and  channel  improve- 
ments. These  local  improvements,  in  combination  with  storage  s^s- 
ervoirs,  are  adequate  to  eliminate  damage  from  ordinary  floods, 
and  are  usually  designed  so  as  to  substi-ntially  reduce  the  highly 
destructive  peak  floods  and  consequent  extreme  damage. 

^  •      Water  Povfer 

The  problem  of  undeveloped  hydro-electric  povrer  in  the  state 
is  not  of  great  importance.  Early  in  the  history  of  the  Common- 
wealth most  of  the  larger  sites  were  developed,  and  with  the  growth 
of  more  and  more  industries  all  the  economically  available  water 
power  ./as  utilized. 

"Throughout  this  state  and,  in  fact,  the  rest  of 
the  country,  there  has  been  a  marked  change  in  the  use 
of  small  water    powers     during    the     last    half  century. 

The  entire  v/estern  hill  region  viras  formerly  fair- 
ly dotted  v«ith  small  grist  mills,  chair  and  bedstead 
factories,  woolen  mills,  etc.,  but  the  change  to  modern 
conditions,  with  larger  mills  and  larger  po./er  require- 
ments, together  with  increased  transportation  facilities. 


and  the     development  of     steam  and  p;asoline     engines  and 
■    electrio  power,     have  already  done  away  with  these  small 
water  power  privileges,     except  where  they  are  so  located 
as  to  possess  other  advantages."* 

The  undeveloped  hydro-power  of  thf^  state  has  h^^en  estimated  in 
excess  of  100,000  h.p.,  based  upon  th<^  flow  available  80  per  c*nt 
of  the  time.  However,  preliminary  surveys  indicate  that  the  devel- 
opment of  most  of  this  power  cannot  be  economically  justified. 

Tables  representing  po^ver,  potential  and  developed,  are  apt  to 
be  misleading.  For  instance,  -much  potential  water  power  exists 
which  under  ordinary  circimstances  would  be  too  costly,  to  develop. 
Furthermore,  quoting  again  from  Senate  Document  No.  289: 

"To  avoid  confusion  in  comparing  potential  horsepow- 
er with  the  horsepower  of  installed  water  wheels,  it 
■  should  be  kept  in  mind  that  the  potential  power  of  a 
stream  com.puted  upon  a  continuous  operation  of  24  hours 
a  day  also  represents  the  total  v;heel  power  for  the  same 
period  of  operation.  If,  however,  there  is  pondage  suf- 
ficient to  store  one-half  of  the  flow,  then  twice  the 
wheel  power  developed  in  24  hours  can  be  operated  during 
12  hours*****  therefore,  it  is  possible,  with  adequate 
pondage,  for  the  installed  capacity  of  water  wheels  '  to 
be  in  excess  of  the  potential  po^'-er  of  the  stream". 

3.       'Yater  Supply 

Municipal : -The  problcns  of  domestic  v/atcr  supply  within  Mass- 
ac huse^Fts"^  re  "well  in  hand;  243  of  the  355  m.unicipalit ies  of  the 
Commonwealth  have  putlic  v/ater  supplies.  Some  of  these,  however, 
are  still  inadequate  as  to  quantity  for  either  do:-nestic  purposes 
or  fire  protection.  The  municipalities  without  ivater  supply,  are, 
for  the  most  part,  sparsely  populated.  Generalljr,  the  sources  of 
supply  for  the  larger  municipalities  and  those  of  the  v/estern  part 
of  the  state  are  surface  -vaters  Viith  the  notable  exception  of 
metropolitan  }?oston,  m.ost  of  the  municipalities  of  eastern  ^''^assa- 
chusetts  use  ground  water  as  sources  of  sunply.  The  most  recent 
addition  to  Boston's  sn.pply,  the  •ovelopmont  of  "uabbin  Res-^rvoir, 
with  a  waters'-ed  ar'ja  of  about  186  square  miles,  should  supply  met- 
ropolitan Boston  for  many  ye.xrs  unless  som.c  unforeseen  change  great- 
ly increases  the  population  or  use  of  the  water.  The  major  problem 
is  not  the  scarcity  of  sources  of  supply,  but  the  early,  preserva- 
tion of  adequate  watersheds,  taking  into  consideration  a  logical 
plan  of  concirvation  and  other  land  uses.  In  general,  the  water 
used  for.  domestic  purposes  is  of  satisfactory  quality  and  is  safe- 
guarded by  frequent  exam.inations  and  inspection  of    the  sourcos  of 

♦Massachusetts  Senate  Document  No.  28^,  I^IS,    "Report  on  the  Water  Resources  of  the 
Commonwealth", 
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supply  by  the  Massachusetts  Department  of  Public  Health. 

The  concentration  of  mineral  matter  and  presence  of  bacteria 
in  water  have  assumed  increasing,  importance  in  water  resource  stud- 
ies during  recent  years, with  recognition  of  their  relation  to  prob- 
lems of  water  supply,  while  the  extensive  pollution  of  some  of  our 
streams  seriously  affect  recreation  and  v/ildlife  conservation. 
Three  major  types  of  measurements  -have  been  developed:  waters  are 
now  analyzed  for  (1)  the  occurrence  of  chemical  elem.ents,  {2)  bac- 
teria, and  (?)  materials  in  suspension.  These  problems  are  effi- 
ciently handled  by  the  State  Department  of  Health. 

Industrial:-  The  problem  of  industrial  water  supply  is 
someivhat  different  because  of  its  intimate  relation  to  the  problem 
of  waste  disposal.  Many  industries  which  originally  established 
themselves  in  Massachusetts  did  so  because  of  the  need  for  a  de- 
pendable supply  of  clean  water.  In  the  early  days  these  industries 
took  their  process  water  directly  from  the  rivers,  using  it  without 
necessity  for  treatment.  Nov.-,  ho"'vever,  with  m.any  municipalities 
and  industries  discharging  untreated  sewage  and  industrial  wastes 
into  the  streams, it  is  increasingly  difficult  to  find  good  supplies, 
and  the  industries  are  forced  either  to  seek  location  elsev;here,  to 
ins'i'.all  expensive  individual  water  treatment  plants  or  to  purchase 
water  from  nunicipal  plants.  The  problem  of  industrial  supply  is, 
therefore,  one  of  considerable  economic  importance  and  demands 
immediate  attention. 

4.  Pollution 


Domestic  Sewage:-  Out  of  3r;5  cities  and  tovms  in  Massachusetts 
35,  with~population"Fepresenting  17  per  cent  of  the  total , discharge 
their  sev^age  untreated  -into  inland  streams.  In  addition,  approxi- 
mately 12-g-  per  cent  of  the  population,  representing  234  towns,  have 
no  public  sev/erage  system,  but  in  :.nany  instances  have  various  out- 
lets which  discharge  raw  sewage  into  the  strearas .  The  discharge  of 
sewage  into  the  rivers  and  brooks  has  a  deleterious  effect  upon 
the  quality  of  the  water,  ©specially  in  dry  seasons  when  the  flow 
is  low,  hence  the  question  of  s'iwage  disposal,  and  stream  pollution 
is  closely  related  to  water  supply  as  xvell  as  to  recreation.  The 
Department  of  Public  Health  -ioes  not  look  .vith  favor  upon  taking 
for  drinking  purposes  surface  v/ater  v;hich  has  been  exposed  to  any 
considerable  amount  of  pollution^ 

Sometimes  these  conditions  can  be  handled  by  local  authorities, 
tut  in  many  insta?ices  the  nuisances  create  serious  problems  not  at 
the  point  of  origin  but  at  some    distance  down  stream  in  otlicr  mu- 
nicipalities.     The  problem  thus  becomes  one  of  inter-comi:'Unity  ac- 
tion, and  should  be  solved     in  conjunction  witli  state  supervision. 

The  State  Department  of  Health  is  well  av.rare  of  the  deplorable 
sanitar^^  conditions,  but  under  present  law  lacks  the  proper  author- 
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ity  to  deal  adecuately  v/ith  the  situation.  In  1935  a  Health  Commis- 
sion was  creo';ed  by  the  Govenor,  and  continued  under  Chapter  12  of 
the  Resolves  of  1933.  This  was  an  unpaid  commission  composed  of  a 
selected  committee  of  the  highest  standing.  See  Pa^-e  12,  House  ¥.0, 
1200,  1937,  filed  December  2,  1936.     This  report  said,  in  part: 

"It  is  no  exaggeration  to.  stote  that  the  Massachu- 
setts Department  has  less  authority  than  that  of  any 
other  State  Department  in  the  United  States.  This  situ- 
ation has  been  a  logical  outj^rov/th  of  the  fundamental 
political  tenet  of  the  Commonweolth,  namely,  local  auton- 
omy. It  was  conceived  as  a  departm.ent  advisory  body,  the 
purpose  of  which  vis.s  to  assist  rather  than  direct  the 
local  health  boards.  The  Department  was,  therefore, 
given  a  minimum  of  authority,  and  today  possesses  only 
those  powers  specifically  delegated  to  it;  all  other 
health  authority  being  retained  by  the  local  cominunity. 
A  half  century  aj:o,  before  the  development  of  modern 
methods  of  rapid  trfnsportati cn ,  the  public  health  prob- 
lem W!xs  essentially  local,  whereas  today  there  are  al- 
most no  health  problerr^  which  do  not  have  some  inter- 
coiiffiiunity  aspects.  The  lack  of  state  power  has  made  it 
possible  for  some  locc.l  boards  of  health  to  neglect  cer- 
tain duties." 

The    State  Dep.^rtment  of  Health    has  lived  up    to  the  limit  of.' 
its  authority  in  the  various  watershed  areas.      It  has  acted  in    an ■ 
advisory  capacity,    has  made  plans  and  studies  and  has  made  recom- 
mendations for  the  abatement  ;->f  pollution  nuisances,     taut  it  is  of- 
ten powerless  tc  enforce  these  recommendations, 

I n d u s t r i a  1  'Ja s t e : -  Industrial  pollution  has  been  too  easily 
tolersted.  IJo  adequate  lav/s  or  agencies  exist  to  control  it,  and 
in  consequence  it  has  already  ruined  many  streams, and  unless  check- 
ed v/ill  continue  its  progressive  destruction.  Many  industrial 
plants  constitute  nuisances  and  serious  threats  tc  the  public 
health  through  discharge  of  industrial  waste  direct  into  streams. 
The  deleterious  matter  ranges  from  unsightly  solids  to-  chemical 
wash  waters  or  dyes.  Each  plant  or  process  is  a  separate  prob- 
lem, and  the  solution  "'ften  means  delving  int':i  unexplored  fields 
:)f  chemistry.  Progress  has  been  made  in  some  fields,  and  methods 
have  been  developed  for  alleviating  certain  industrial  pollution. 
It  is  often  true  that  "Tcday^s  waste  may  be  tomrrrow^s  by-product". 
Some  methods,  of  ourse,  show  c.  sts  sr,  high  that  their  economic 
use  cannot  be  considered.  V-.Tiere  no  by-product  can  be  found  waste 
treatment  or  disposal  becomes  just  another  item  of  overhead. 

It  should  be  emphasized  that  the  process  of  restoring  the  wa- 
ters of  a  stream  to  their  original  purity  is  not  alvmys  good,  judg- 
ment or  sound  economy.  Certain  streams  are  primarily  industrial 
in  character  and  function  principally  as  a  means     f;.r  the  disposal 
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of  reasonable  quantities  of  wastes.  So  long  as  such  wastes  do  not 
become  a  menace  to  public  health, create  unduly  offensive  conditions 
or  seriously  impair  the  rights  of  other  users,  it  is  difficult  to 
see  that  these  streams  serve  a  less  useful  purpose  than  if  restored 
to  original  purity  for  recreational  or  other  purposes.  It  can  be 
stated,  hovrever,  that  much  of  the  present  industrial  pollution  need 
not  and  should  not  be  tolerated.  Chambers  of  Commerce  and  other 
civic  agencies  negotiating  for  nevj-  industrial  establishments  should 
investigate  the  type  and  amount  of  industrial  waste  lAdiich  will  be 
discharged  by  prospective  industries  as  compared  to  the  amount  of 
money  they  contribute  in  payrolls  and  taxes.  It  may  well  be  that 
a  nevr  industry  vfhich  appears  to  be  acquisition  may  turn  out  to  be  a 
liability  and  would  injure  existing  industries  along  the  sc-rno 
stream  as  v/ell  as  other  assets  of  the  community. 

Pollution  lava's  have  been  passed  in  many  states.  In  1935  the 
neighboring  stute  of  Connecticut  passed  legislation  covering  stream 
pollution.  The  State  Vfeter  Cominission  is  the  enforcement  agency 
on  the  grounds  that  pollution  of  a  waterway  is  contrary  to  the  pol- 
icy of  the  state.  The  Act  provides,  hov\rever,  that  the  state  must 
show  hov/  any  type  of  vj-aste  can  be  treated,  and  that  "the  cost  of 
installing,  maintenance  and  operation  shall  not  be  unreasonable  or 
inequitable".  It  was  recognized  that  strict  enforcement  of  a  gen- 
eral rule  demanding  complete  treatment  of  waste  discharge  might  not 
only  unjustly  overtax  certain  industries  but  actually  drive  them 
out  of  business.  Any  arbitrary  ruling  on  industrial  pollution  may 
easily  operate  so  as  to  place  in  the  hands  of  the  enforcement  offi- 
cers the  life  or  death  of  an  industry.  The  steady  overtaxing  of  the 
streams,  the  reduction  of  fish  life  and  the  creation  of  unsight- 
ly areas  and  odrrs  are  direct  infringements  on  the  rights  of  otlier 
riparian  ovmers .  Other  properties  are  menaced,  property  rights  are 
affected,  sometimes  ruined.  These  raise  problems  often  difficult 
of  solution.  It  is  possible  that  special  research  v/ill  have  to  be 
subsidized  by  national  contribution  before  specific  recommendations 
or  possible  solutions  can  be  offered. 

There  is  agitation  by  conservationists  and  such  bodies  as  the 
American  Wildlife  Institute,  the  American  Fisheries  Society,  Isaac 
Walton  League  and  others  who  urge  the  passage  of  an  Act  which  will 
establish  a  permanent  government  agency  placing  pollution  problems 
under  Federal  authority.  Anti-pollution  work  may  sooner  or  later 
be  taken  up  as  a  Federal  concern.  Several  bills  are  nov/  before 
Congress,  and  undoubtedly  vail  receive  Federal  sanction  in  some 
form.  It  is  generally  believed  that  action  best  suited  to  the  needs 
and  sentiment  of  Nevj-  England  can  be  obtained  more  quickly  on  inter- 
state water  problems  through  interstate  compacts  that  will  provide 
direct  authority  in  each  state  than  otherwise. 

5  .      Irrigation  and  Drainage 


Because  of  the  comparatively  uniform  distribution  of  an  adequate 
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rainfall  throu,p;hout  the  year  there  are  nO  irrigation  problems  for 
large  areas  in  the  state.  Special  crops ' requiring  local  irrigation 
are  not  considered  a  state  problem. 

Generally  speaking,  land  drainage  is  confined  to  the  coastal 
areas  and  to  tlie  lov/lands  and  swamp  areas,  particularly  near  popu- 
lation and  recreation  centers,  ;fhere  the  question  of  mosquito  con- 
trol arises.  There  has  been  some  adverse  criticism  by  conservation- 
ists of  the  drainage  of  large  areas.  Large  sums  of  money  have  been 
appropriated'  for  drainage,  for  purposes  of  mosquito  eradication  or 
for  reclamation  alone, but  protests  have  been  made  by  those  concern- 
ed especially  v/ith  the  conservation  of  wildlife.  It  is  conceded 
that  drainage  is  the  only  means  to  be  used  under  certain  conditions; 
however,  it  ..has  often  been  destructive  of  the  value  of  some  areas 
whose  true  value  is  for  wildlife.  It  has  been  pointed  out  that 
viThen  the  marshes  are  drained  and  the  water  table  lowered  the  aquatic 
creatures  and  the  animals  feeding  on  them  die.  Much  drainage  has 
been  done  on  the  major  bird  migration  routes,  and  many  marshes 
which  formierly  supplied  important  water  rest  areas,  food  and  cover 
for  the  birds  have  been  dried  up.  There  has  even  been  suggested  an 
active  educational  program  designed  to  stem  the  drainage  tide  and 
to  bring  about  the  restoration  of  certain  marsh  and  swamp  areas. 
Thus  \rhen  large  areas  of  swamp  land  are  considered  for  drainage  it 
is  possible  that  some  sort  of  a  compromise  should  be  made,  or  the 
work  done  in  conjunction  with  the  conservationists.  There  is  no 
doubt,  hov;ever,  that  in  some  localitites  mosquito  control  will  be 
the  dominating  factor , leaving  the  more  isolated  areas  for  conserva- 
tion purposes.  Full  reconciliation  of  these  conflicting  purposes 
may  be  arrived  at  'through  discovery  of  a  method  of  eleminating  mos- 
quito larvae  from  standing  water  vdthout  injury  to  its  quality  as 
affecting  vegetation  or  animal  life.  This  is  the  problem  of  the 
wildlife  conservationists. 

6  .      W.t  ©£_  Rec  r  eat  ion  and  yfi  1  d  1  i  f  e 

There  has  been  a  growing  demand  in  recent  years  for  an  improv- 
ed quality  of  vretor  in  streams  or  ponds  devoted  in  any  degree  to 
recreational  uses.  Svamming,  and  picnidring  along  the  banks,  is 
potentially  dangerous  in  waters  into  Vv^hich  domestic  sewage  is  dis- 
charged, yet  very  few  streams  in  rep-ions  where  population  is  even 
moderately  dense  can  meet  reasonable  standards  of  purity  for  recre- 
ational uses  . 

There  has  been  a  groviring  sentiment  in  recent  .years  for  an  imr 
proved  qn.ality  of  vvater  in  pur  streums  in  order  that  they  may  be 
more  desircblo  for  recreational  uses.  This  has  been  especially 
true  in  the  Connecticut  and  Housatonic  River  valleys,  where  local 
organizations  and  the  newspapers  have  aroused  c onsiderable interest' 
in  this  problem. 

There  is  no  doubt  that  certain  waters  in  many  parts  of  the  state 
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may  he  profitable  and  properly  developed  for  water  sports,  cuch  as 
beating,  swimming,  motor  boat  racing  and  allied  sports,  and  that 
any  complete  study  of  a  river  must  include  the  consideration  of  re- 
creational opportunities.  It  is  probable  that  large  areas  of  water- 
sheds now  reserved  for  public  v^ater  supply  might  be  developed  as 
game  refuges, or  under  careful  regulation  and  supervision  for  limit- 
ed recreational  use. 

It  must  not  be  forgotten,  however,  that  there  are  two  factors 
to  be  weighed  one  against  the  other:  (l)  the  encouragement  and  de- 
velopment of  industries  which  may  use  these  vsraters  for  manufactur- 
ing purposes  and  for  the  discharge  of  partially  treated  v/astes, 
(2)the  advancement  of  various  forms  of  recreation  and  the  encourage- 
ment of  wildlife  on  and  in  these  waters  through  the  removal  -of  vari- 
ous sores  of  pollution.  In  any  program  aiming  at  the  promotion  of 
the  latter  class  of  use  due  consideration  should  be  given  to  its 
effect  upon  the  former,  making  sure  that  it  will  not  result  in  the 
driving  out  of  the  Commonwealth  industries  virhich  employ  large  num- 
bers of  our  wage  earners. 

7.  Navigation 

There  are  no  inland  v\r&terways  of  commercial  importance  within 
the  state.  Except  for  one  or  two  short  stretches  of  coastal  streams 
close  to  tidev;ater,  commercial  navigation  is  confined  to  the  ocean 
waterways  and  the  many  excellent  harbors,  estuaries,  o.nd  tidal  sec- 
tions of  rivers . 

The  dredging  or  deepening  of  ship  channels,  anchorages,  con- 
struction of  breakwaters  or  jetties, sea  walls  for  protection  against 
beach  erosion,  and  allied  salt  water  problems  are  not  considered  in 
the  drainage  basin  studies,  but  v;ill  be  discussed  as  a  distinct  and 
separate  subjects  in  other  reports  by  the  State  Planning  Board. 

C,      Administrative  Organization  and  Procedure 

The  staff  for  the  Water  Resources  study  is  one  of  a  number 
provided  by  the  Works  Progress  Administration  State  Planning  Pro- 
jects sponsored  by  the  State  Planning  Board,  The  organization  of 
these  is  indicated  on  the  accompanying  chart. 

The  present  Water  Resources  studies,  together  with  Pollution 
studies  sponsored  by  the  Massachusetts  Dopf.-rtmont  of  Public  Health, 
vj-ere  in  operation  from  Febru  ..ry  18,  1937,  to  July  1,  1037,  and  from 
August  1§ ,  1937,  to  date.  Preparatory  work  had  b';vin  done  on  simi- 
lar studios  under  earlier  projects  .' Subordin:;ite  subjects  have  been, 
and  some  still  continue  to  be,  sources  of  original  data, new  or  cor- 
rective . 

For  purposes  of  administration,  co-ordination  and  efficiency 
of  operation,  the  state  vfas  divided  into  three  districts.  East, 
Central  and  'fiest*      The  Eastern  district  extends  from  the  Atlantic 
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Ocean  to  the  eastern  divide  line  of  the  Merrimack  and  Blackstone 
watersheds.  This  district  includes  the  following  river  bn.ains: 
Parker,  Ipswich,  Mystic,  Charles,  Neponset,  Taunton,  ^feymouth  and 
Ten  Mile,  besides  the  coastal  drainage  areas.  The  Central  diotrict 
has  as  its  eastern  boundary  the  western  divide  line  of  bhe  Eastern 
district,  and  as  its  western  boundary  the  east  divide  line  of  the 
Connecticut  River  vslley.  This  district  includes  the  following  riv- 
er basins:  French,  Quinnebaug,  Merrimack,  Hashua,  Concord,  Assabet 
and  Blackstone.  The  Western  district  has  as  its  eastern  boundary 
the  western  divide  line  of  the  Central  district,  and  as  its  western 
boundary  the  Massachusetts-New  York  state  line.  This  district  in- 
cludes the  following  river  basins:  Housatonic,  Hoosic,  Connecticut, 
Deerfield,  Westfield,  Farmington,  Millers  and  Chicopee. 

Field  offices  were  set  up  as  follovre:  in  Boston  for  the  East- 
ern district;  in  Worcester  and  Fitchburg  for  the  Central  district, 
and  in  Springfield  and  Pitli^fieM  for  the  Western  district.  A  sup- 
ervisor was  placed  in  char-je  of  each  district.  Each  office  was 
provided  v\rith  personnel  for  clerioa-l, drafting  and  engineering  stud- 
ies, as  well  as  with  field  survey  parties.  No  field  work  has  thus 
fa:^  been  attempted  in  the  Eastern  district  due  to  the  lack  of  suf- 
ficient personnel.  The  Boston  office,  maintained  as  Headquarters, 
directed  the  work.  The  co-ordination  of  the  studies  was  under 
State  Planning  Board  staff  supervision. 

The  logical  order  of  preliminary  activities  was  follov/ed  inso- 
far as  permitted  by  the  practical  necessity  of  initiating  almost 
simultaneously  field  work  and  research  aimed  at  accumulation  of  ex- 
isting data  from  prior  studies.  Published  documents  of  previous 
studies  and  data  in  the  general  subjects  of  hydrology  and  allied 
phases  of  the  problem  were  searched  for  sources  of  pertinent  infor- 
mation. Considerable  data  were  transcribed  into  desired  form  and 
used  for  collation  and  comparison. 

Field  work  to  supplement  such  basic  data  properly  v/ould  follow 
the  discovery  of  gaps, but  the  necessity  for  a  lar;;e  amount  of  orig- 
inal information  regarding  precipitation,  run-off,  existing  dams, 
storage,  ponds,  and  other  items  in  all  the  basins  was  immediately 
so  obvious  th£.t  field  parties  were  profitably  set  to  work  as  rapid- 
ly as  they  could  be  organized. 

It  should  be  noted  here  tha.t  a  most  admirable  co-operation  pre- 
vailed from  the  sto.rt  among  the  various  departments  of  the  Common- 
wealth, so  that  projects  whether  sponsored  by  the  Department  of 
Public  Health  or  the  State  Planning  Board  co-operated  toward  the 
common  end.  In  valleys  such  as  the  Merrimack  and  Connect icut , where 
flood- control  studies  were  being  undertaken  by  the  United  States 
Army  Engineers,  no  attempt  was  made  to  cover  this  phase  pending 
their  conclusions.  However,  in  these  valleys  much  factual  data 
such  as  flood  damages , stage  and  discharge  records,  were  made  avail- 
able to  the  army  Engineers , the  value  of  which  has, in  many  instances. 


already  justified  a  great    deal  of' the  preliminary  vvork  done  under 
the  various ■ pro jectG . 

■  As  the  studies  progressed    the  existence  of  discrepi3.ncies  and 
demands  for  extension  of  the  field  studies  resulted  in  the  occasion- 
al re-direction    of  activities.      Points  of  outstanding  .importance 
reported  from  the  field  were  studied  by  the  project  chiefs  and,  con- 
sultants    in  the  course,    of  frequent    field    visits  of  inspection. 

The  ideal  always  before  the  staff  has  been  the  preparation  of 
a  comprehensive  study  based  on  reliable  data.  It  is  proper  to  ncte 
here  that  neither  time,  funds,  nor  personnel  thus  far  allocated  or 
available  have-  been  sufficient  to  permit  all.  details  to.  be  gone  in- 
to as  extensively  as  might  be  desired.  Federal  restrictions  and 
the  method  of  assembling  field  and  office  personnel  cannot  be  suffi- 
ciently selective  to  bring  together  a  group  of  uniformly  trained 
technicians.  Procedure,  outlines  of  st.udies  and  demands  on  individ- 
uals have  been  modified  to  me^t  these  limitations.  However,  the 
studies  have  been  sufficiently  reliable  and  comprehensive  to  per- 
mit general  conclusions,  and  rec omanendations . 

Vfhen  all  of  the  basin  studies  are  completed  a  summary  will  be 
issued  covering  problems  and  proposals  for  solution  confronting  the 
state  as  a  whole . 


MASSACHUSETTS      DRAINAGE     BASIN  STUDIES 


DRAIN/lGE  basin  study  no.  1  -  BLACKSTO^IE  RIVER 


The  Blackstone  River  Basin,  located  in  South  Central  Jfessachu- 
setts,  has  an  area  of  Z'62  square  miles  and  a  population  of  approxi- 
laat^ely  255,000.  General  slope  is  tov/ard  the  southeast.  Elevations 
vary  from  1360  feet  in  the  wooded  hirhlands  around  V.'orcester  to  a- 
hout  100  feet  in  the  level  culti^-ated  lowlands  in  the  southern  por- 
tion of  the  Basin.  The  rejrion,  gre-.tly  enhanced  by  excellent  water 
power  sites,  was  virtually  the  cradle  of  American  industry  and  is 
now  an  important  industrial  area  of  the  State. 

The  March,  1936  flood  caused  direct  losses  in  the  valley  am.ount- 
ing  to  609 , 15o ,  or  :i?6.40  per  capita, of  ivhich  the  damage  to  stock 
and  poAver  equipment  accounted  for  a  great  proportion.  Much  of  the 
damage  sustained  can  be  attributed  to  local  negligence  in  permitting 
refuse  n.nd  other  waste  material  to  be  dum-'oed  into  the  river, or  per- 
mitting otlier  damage-provoking  conditions  to  exist,  A  recent  in- 
spection of  the  river  showed  deplorable  neglect.  Encroachment  on 
the  channel  and  the  duiaping  of  refuse  into  the  river  should  cease. 
A  pabrol  system  could  be  inaugurated  by  the  various  communities  to 
prevent  the  creation  of  such  flood  hazards. In  sections  where  hous- 
es have  been  built  on  the  flood  plain,  the  height  attained  by  the 
1936  flood  should  b'^  prominencly  marked,  and  consideration  should 
be  given  to  the  use  of  zoning  as  a  means  of  restricting  the  occupa- 
tion of  areas  subject  to  periodic  inunds.tion. 

Worcester,  the  most  populous  center  in  the  valley, was  serious- 
ly affected.  Suffering  a  flood  loss  of  |700,000,  or  43  per  cent  of 
the  total  damage,  in  the  March,  193;i  flood,  it  is  an  important  fac- 
tor "f-'o  be  considered  in  a  flood -cont.rol  program.  The  city,  located 
in  a  portion  of  the  water'shed  which  drains  CO  square  miles  (18  per 
cent  of  the  b>Asin;,  has  no  economical  sit-'s  available  for  the  con- 
struction of  detention  basins,  and  the  problem  necessitates  flood- 
control  measures  such  as  conduit  construction,  bj^-passing  creek 
flows,  and  allied  methods  which  have  little  or  no  benefit  to  down 
stream  municipalities .  Its  problems,  therefore,  sre  primarily  a 
matter  of  local  measures,  some  of  which  would  probably  be  classi- 
fied as  local  improvements  to  justify  the  expenditure's^' 

v' 

The  construction  of  detention  basins  for  flood-control  pur- 
poses is  not  economically  justified  for    the  Massachusetts     area  of 


the  hasin.  Justification  ir.ii?;ht  possibly  be  shovm  by  further  study 
if  interstate  problems  of  po'ver,  low  wa^-er  control  and  other  uses 
are  considered. 

The  Blackstone  River  is  one  of  the  most  completely  developed 
streams  in  the  world.  Not  only  has  the  main  stream,  been  fully  de- 
veloped, but  practically  all  the  potential  power  on  the  tributaries 
has  been  used  at  one  tim.e  <>r  another.  The  few  undeveloped  sites 
which  roma'n  are  of  negligible  importanca. 

Public  v/ater  supply  conditions  in  the  valley  are  generally 
satisfactory.  Only  five  towns  lack  satisfactory  water  supplies: 
Blackstone,  Sutton,  and  Upton>  v;ith  partial  supplies;  Mendon  and 
Millville,  with  none.  Industrial  supplies  originally  taken  from  the 
River  have  been  greatly  jeopardized  by  pollution  forcing  some  indus- 
tries to  seek  nev/  supplies  elsewhere. 

Sanitary  conditions  in  the  valley  are  unsatisfactory  due  to  the 
heavy  pollution  from  both  domestic  and  industrial  wastes,  further 
aggravated  by  the  promiscuous  disposal  of  tovm  refuse  and  rubbish 
along  the  banks.  These  conditions  can  and  should  be  improved  and 
such  imporvements  may  be  developed  through  better  methods  of  sewage 
disposal.  Industrial  wastes  should  be  handled  as  a  separate  problem 
if  river  ppllution  is  to  be  reduced  without  placing  undue  restric- 
tions on  the  industrial  development  of  the  valley. 

Because  of  the  uniform  distribution  of  adequate  rainfall 
throughout  the  year, there  is  no  need  for  irrigation  except  in  small 
isolated  areas  devoted  to  the  cultivation  of  cranberries.  There  are 
no  problems  of  artificial  drainage. 

Since  the  abandonment  of  the  barge  canal  in  1848, the  river  has 
not  been  used  for  navigation. 

Since  the  Blackstone  River  is  essentially  an  industrial  stream 
its  recreational  possibilities  should  be  subordinated  to  its  indus- 
trial development.  A  fev/  of  the  head  v;ator  bodies  ;vnd  streams  of- 
fer limited  opportunitic.;S  for  further  devolopment  of  bathing,  boat- 
ing and  fishing  facilities.  In  general , however ,  recreation  improve- 
ments should  be  confined  to  the  development  of  forest  or  park  areas 
where  principal  attractions  are  opportunities  for  picnickin'T,  camp- 
ing, hiking  and  winter  sports. 


C'  H  A  P  T  E  R  I 


DESCRIPTION  OF  THE  ¥«i?ERSHSD 


A,  Location 

The  Blackstone  basin  is  located  in  south  central  Massachu- 
setts , occupies  the  southeastern  part  of  Worcester  County  and  skirts 
the  edge  of  Middlesex,  Norfolk  and  Bristol  counties.  It  lies  be- 
tween the  French,  Nashua  and  Sudbury  River  basins.  In  Rliode  Island 
it  occupies  the  northern  B.nd  eastern  portion  of  the  state. 

B.  Size 

The  entire  basin  is  41  rniles  long  and  averages  13  miles  wide, 
with  a  total  area  of  492  square  miles  (excluding  Ten  IMle  River), 
of  which  334  are  in  I- assachusetts  and  1£8  in  northern  PJiode  Island. 


C.     Phys  iop^raphy 

The  basin,  v;hich  has  a  general  slope  and  drainap-e  toward  the 
southeast,  is  part  of  the  southeastern  portion  of  the  central  oip- 
land's ,  and  the  southv/estern  portion  of  the  eastern  lowlands.  There 
is  considerable  variation  in  topography,  eleva.tions  varying  from  an 
extreme  of  1,360  feet  above  sea  level  in  the  hill  area  north  and 
west  of  Worcester,  to  160  feet  wh^re  the  Plackstone  River  crosses 
the  Massachusetts-Rliodo  Island  lino.  The  northern,  or  upland  por- 
tion, is  mostly  rollin;?,,  with  many  rough  nnd  rockj''  hills.  The 
southern, or  lowland  portion,  is  r^.uch  raore  subdued,  with  large  areas 
of  comparatively  level  land. 

Geolo.-^ically ,  the  soils  are  comparatively  young,  made  up  of 
drift  accumulated  during  the  latter  part  of  the  last  glacial  period. 
Surface  and  underlying  rock  is  of  gray  granite ,genissos  and  schist. 
Stony  and  sandy  soils  pre'dominate  in  'the  southern  section  of  the 
valley,  and  are  also  common  in  the  northern  portion.  Due  to  its 
glacial  oripin,  the  soil  in  the  uppur  or  hilly  section  is  thin  - 
often  with  a  provalonco  of  rock  -  making  agriculture  unprofitable 
under  modern  conditions.       In  the  e;.rly  days,     after  cleuring  from 
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the  primitive  forest,  much  of  this  land  was  cultivated  in  small 
irregular  patches,  until  the  virgin  fertility  of  the  soil  v/as  ex- 
hausted. The  difficulty  of  working:  this  type  of  soil  in  competition 
with  the  richer  land  of  the  ivestern  farms  is  the  principal  reason 
for  the  abandonment  of  agriculture  on  much  of  the  broken  land,  and 
its  consequent  reversion  to  wood  lots  or  forest.  Portions,  however, 
have  been  profitably  used  for  pasturage , truck  farming  and  part-time 
gardening . 

The  basin  contains  one  large  lake.  Lake  Quins igamond ;  area 
0.853  square  miles,  located  partly  within  the  City  of  '''/orcester . 
However,  smaller  ponds  and  reservoirs  are  numerous.  In  the  Massa- 
chusetts portion  of  the  drainage  basin  they  aggregate  about  9.2 
square  miles,  or  2.7;?^  of  the  drainage  area.  (See  Table  12-Principal 
Lakes  and  Ponds  on  the  Blackstono  Pdver  in  Massachusetts,     Page  34 )» 

Because  of  the  frequent  and  abrupt  changes  in  elevation,  the 
Blackstone  River  makes  sharp  dvsscents  at  numerous  places,  forming 
waterfalls  v;here  it  passes  over  rocky  ledges.  Those  waterfalls  are 
in  most  instances  the  result  of  the  movem.ents  of  glacial  ice  which 
blocked  the  old  channel  of  the  stream  and  forced  it  into  a  new 
course  across  rocky  fomations,  thereby  creating  numerous  natural 
falls  which  offered  favorable  powor  sites.  This  convenient  pow- 
er attracted  the  early  establishracnt  of  textile  industries,  and  re- 
sulted in  the  location  and  grovrfch  of  numerous  to^TOs  and  villages 
along  the  stream.  Some  of  these  sites  are  among  the  earliest  water 
power  developments  in  the  United  States.  Many  have  now  been  aban- 
doned or  carried  away  by  floods. 

D.  Cover 


Much  of  the  watershed  is  wooded,  although  large  areas  are  un- 
der cultivation  or  are  taken  up  in  thickly  settled  villages,  towns, 
and  the  City  of  Yforcester.  An  approximate  idea  of  the  cover  is 
given  in  the  following  table,  taken  from  a  State  Planning  Board 
land  utilization  map  of  the  Blackstone  River  watershed: 


Table  1 

Yfoodland   6Yi 

Pasture    8% 

Hay  and  Crop  Land    15% 

Orcliard  and  Truck  Land   2% 

Residential,  Industrial  and 

Comr.iercial    7% 

Reservations   2% 

Swanp  o . ,  1% 

Vfeter   0^ 
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Part  of  the  wooded  srea  is  of  potentially  merchantable  species 
in  both  hard  virood  and  coniferous  varieties.  This  includes  consid- 
erable sprout  grov/th  on  land  ^■/hich  has  been  cut  over  and  allowed  to 
grow  up  with  no  attempt  at  forestry  management.  Pasture,  hay  and 
crop  land  include  many  small  farms  as  well  as  large  dairy  farms. 
Orchard  and  truck  land  areas  are,  for  the  most  part,  large  f anr.s . 
The  percentage  of  residential,  industrial  and  comrnercial  areas  is 
high  because  of  the  presence  of  the  city  of  Worcester.  Reservation 
area  is  chiefly  due  to  the  large  number  of  parks  and  other  public 
areas  in  the  city.  Classified  under  reservations  are  also  cemeter- 
ies, town  parks,  recreation  areas  and  the  Purgatory  State  Park  in 
Sutton.  State  forests  are  not  included.  Swamp  areas  included  are 
only  those  which  are  waste  land  -  neither  vjooded  nor  otherwise 
utilized.    Water  area  includes  all  lakes,  ponds  and  larger  streams. 

E.  Climate 


The  distinguishing  cliiaatic  feature  of  the  valley  is  variabil- 
ity/-. The  mean  annual  temperature  for  the  city  of  Worcester  for  the 
period  from  1893  to  1932, inclusive,  v;as  48o  p.  The  highest  report- 
ed mean  vaonthly  was  71.3°  F.,  and  the  lowest  was  24.90  F.  The  val- 
ley has  a  remarkably  even  '3istribut ion  of  rainfall.  In  an  article 
entitled  "Distribution  of  Rainfall  in  the  li]astern  United  States", 
B.  C.  Wallis  states,  "The  rainfall  of  this  belt  (Blackstone  valley) 
is  marked  by  a  comparative  steadiness  of  precipitation  throughout 
the  year.  It  forms  a  striking  example  of  the  phrase  'rainfall  at 
all  seasons'  ".  The  northern  and  southern  portions  of  the  wati^r- 
shed  have  an  aiinual  rainfall  of  46  to  47  inches  ;the  central  portion 
has  between  43  and  44  i.ichos  ,axT.d  the  yearly  average  for  the  47-year 
period  from  1888  to  1935  was  44.63  inches.  The  'naximum  and  minimum 
yearly  rainfall.  ,r.s  detorrriined  from  a  single  station,  was  61.8  inch- 
es and  28.43  inches,  respectively.  The  month  of  "'.'arch,  1936,  showed 
an  all-time  rocord  for  precipitation  in  the  upper  portion  of  the 
valley.  The  average  rnnfall  was  11.64  inches  for  the  toivns  of 
Leicester,  Folden,  and  tb.c  city  of  Worc-ister,  but  it  was  somewhat 
less  in  the  lower  portion  of  the  valley,  and  10.62  inches  v/as  re- 
cord3d  at  Northbridge.  Approximately  70%  of  this  rainfall  v/as  be- 
tween i-larch  11  and  19. 


The  most  severe  storms,  as  recorded  by  the  Winter  Hill  Meteor- 
ological Observatory  in  ■•"'■orcester ,  arc  given  in  the  following  table: 
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Table  2 
RECORD  STORMS 
(Inches  of  Rainfall) 
JAN.  FEB.  MAR.  APR.  likY  JUNE  JULY  AUG.  SEPT.  OCT.  NOV.  DEC. 


1900       .    .  3.16 

1905      5.31 

■  1915  .  .  3.23 

1920  .5.16  . 

1923        4.20 

1927  ...     •    5.17 

1931   ,.:  J.  .,  5.31 

•   1932  5.59 

1933    ..  6.49 

1936   -  9.02 

Below  are  listed  previous  severe  stoi-^is,  data  for  which  is  ex- 
tremely meagre: 

July  23-24  1830    No  details  available 

Oct.    4-5  1869      ...      i'o  details  available 

TTar.  28-30  ■  1876    "A  nu^nhsr  of  dams  burst 

in  the  Valley" 

Feb.  19  1886   "This  flood  was  the  great- 

est within  the  last  60  years 
at  "'endon" 

Dec.  10  1878   "On  this  date  3.18  inches 

of  rain  fell" 

Oct.  12-14  1895    "This  storm  was  next  to  1927 

storm  in  size" 


F.  Run-off 

The  mear  annual  run-off  within  the  valley  is  21.7  inches, which 
is  approximately  4:8%  of  the  mean  annual  precipitation.  See  Para- 
graph E  Page  3 . 
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CHAPTER  II 


MAN  OCCUPAiiCY 

A.     Historical  Sketch 

The  river  takes  its  name  from  'Yilliam  Blaxton,  better  known  as 
Blackstone,  the  eccentric  herm.it  of  Shawraut,  the  first  settler  on 
the  site  of  Boston,  who  had  moved  into  what  is  now  called  Central 
Falls,  Rhode  Island,  and  fled  the  territory  on  the  advent  of  other 
settlers  in  1634,  moving  in  to  the  v;ilderness  to  a  place  called 
"The  Gore",  now  Cumberland,  Rhode  Island.  His  orchards  produced 
the  first  apples  raised  in  America, 

The  basin  contains  some  of  the  oldest  established  towns  in  the 
Commonwealth,  and  since  Colonial  days  has  been  of  great  industrial 
importance.  Here  lived  Sli  Vfl-iitney,  inventor  of  the  cotton  gin; 
here  the  textile  industry  had  its  beginning;  the  first  piano  wires 
in  America  were  drawn, and  the  carpet  machine,  the  first  typewriter, 
the  power  loom  for  v;eaving  fancy  textiles,  and  the  machine  lathe 
for  turning  irregular  forms,  etc.,  were  invented.  The  region  was 
virtually  the  cradle  of  American  industry,  and  has  continued  to  de- 
velop ever  since. 

Worcester,  second  largest  city  of  the  Commonwealt]^,  is  the 
largest  city  in  the  basin.  It  was  first  permanently  settled  in 
1713.  The  first  grant  of  land  was  bought  from  the  Indians  in  1657. 
This  settlcr;ent  was  burned  several  times,  and  abandoned  during 
Queen  Annoys  and  King  Philip's  Wars.  The  old  Common,  originally 
dedicated  as  a  meetinghouse  site,  was  the  training  ground  of  "Min- 
ute Men".  In  1849  Worcester  became  incorporated  as  a  city.  One  of 
its  largest  industries,  the  American  Steel  &  Wire  Company,  dates 
from  1831,  and  ov;es  its  start  to  the  hoopskirt.  During  the  height 
of  fashion  it  turned  out  30  tons  of  hoopskirt  wire  a  week.  Worces- 
ter   was  the    first  city    in  the  county    to  purchase  and     set  aside 

land  for  park  purposes. 

At  Woonsocket, settled  in  1666,  the  first  sawmill  in  the  valley 
was'  established. 


7 


8 


B»    General  Character 

Most  of  the  towns  are  industrial  in  character,  and  nearlj''  all 
are  located  along  the  Blackstone,  Vfest  and  Mumford  Rivers.  The 
Blackstone  River  is  one  of  the  most  completely  developed  streams  in 
the  world.  Out  of  a  total  fall  of  471  feet,  (at  Yforcester  Electric 
Light  Company)  extending  from  the  city  of  Worcester  to  the  outlet 
of  the  river  in  Rhode  Island,  409  feet  are  utilized.  There  are  32 
dams  on  tlse  main  stream., and  numerous  power  and  storage  developments 
on  the  tributaries* 


The  character  of  the  agricultural  development  o^  t;ie  valley 
has  changed  considerably  in  the  past  75  years.  In  common  with  sim- 
ilar agricultural  areas  of  the  east,  it  shared  in  the  general  move- 
ment toward  the  abandonment  of  farm  land  v;hich  occurred  throughout. 
llevi  England  during  the  latter  part  of  the     19th  century. 

1.  Population 

There  are  twenty-eight  (28.)towns  and  tvyo  (2)cities  whose  areas 
lie  v;holly  or  partly  ivithin  the  Massachusetts  portion  of  the  water- 
shed. The  principal  city  is  Worcester , with  a  population  of  190,471. 
Only  eight  of  the  other  towns  in  the  watershed  liave  a  population 
of  more  than  5000.  In  1935  the  total  population  of  the  water- 
shed was  255,004,  representing  a  ;r;rowth  of  about  "6?,, 2%  in  the  last 
25  years.  This  rate  will  probably  slov;  down  considerably  as  the  in- 
dustrial development  of  the  basin  reaches  maturity.  The  city  of 
Worcester , which  represents  75^  of  the  population  of  the  A/Ulley,  has 
shown  the  greatest  increase  in  population  since  1910,  with  a  growth 
of  nearly  30.5^.  The  population  in  some  of  the  towns  has  remained 
practically  the  sam..e  since  1850, and  a  few  have  actually  shovm  loss- 
es -  the  town  of  Sutton  as  much  os  22^-c.  Tables  3  and  4,  giving  in- 
formation regarding  size  and  population,  together  -'/ith  t.rea  within 
v/atorshed,  indicates  the  general  trend  in  population  growth  from 
1900  to  1935. 


2.     Indnstrj^  -  Urban  and  Dc;CGnt rr.lizod 


Pract :5  c  aJ  1,7  o  il  o:^'  the  towns  are  industrir.l  in  character.  The 
city  of  Worcester  is  ore  of  •'--he  mont  diversified  manufacturing  cen- 
ters of  the  east ^the  chief  manufacturing  being  cotton  and  wool  tex- 
tiles, steels,,  ri.achine  tools,  instr'-^nent s  an]  wire.  "Cven  in  1954 
(not  a  peak  year)  its  v:iried  i.n.lustries  proinced  products  valued  at 
close  to  1110,000,000,  and  paid  out  to  er^iplcyees  about  :::;2 8 ^000,000 
in  wages.  In  1936  the  total  assessed  valuation  of  the  property  for 
the  whole  valley  was  approximately  |404 , C75 ,092 ,.  and  of  this  71% 
was  in  the  city  of  Yforcester  c     Quarrying  is  of  m.inor  im.portance. 
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3,    Agriculture  and  Forestry 

Farms  in  the  Blackstone  valley  niimber  about  1,200.  The  density 
of  the  rural  population  is  approximately  25  per  square  mile,  Al- 
thouj7;h  over  half  the  area  of  the  watershed  is  listed  as  in  farms, 
50^  of  this  is  actually  wood  lots.  The  average  value  of  fanns,land 
and  buildings,  is  someivhere  near  $100  per  acre,  with  farm  buildings 
in  generally  good  condition,  although  some  deterioration  has  taken 
place  during  the  depression  years , 

Dairy  farming  is  by  far  the  most  important,  followed  by  fruit 
growing,  vegetables  for  local  markets,  and  poultry.-  Small  general 
farms  grow  produce  for  their  own  consumption  and  sell  the"-r  surplus, 
together  with  a  few  crops  groivn  for  miarket .  Farming  methods  are 
slowly  im.proving,  and,  with  proper  encouragement,  v;ill  continue  to 
increase  production,  without  the  soil  depletion  which  took  place  in 
former  years . 

Many  of  the  farms,  most  of  which  are  small,  have  been  taken  up 
in  the  last  few  years  by  foreign-born,  principally  Poles  and  Lithu- 
anians, who  often  operate  them  as  a  family  enterprise.  In  cases 
where  labor  is  employed  it  is  usually  of  seasonal  duration, a It hough 
on  dairy  farms  labor  is  hired  by  the  year.  Most  of  the  hired  help 
is  employed  in  the  dairies,  orchards,  market  gardens  and  nurseries. 

Lumbering  is  practically  unknov/n.  However, occasionally  timber 
and  the  larger  trees  from  wood  lots  that  are  cut  off  for  firewood 
furnish  material  for  the  operation  of  a  few  small  sawmills. 


4.  Transportation 

Waterways.  No  portion  of  the  Blackstone  River  in  Mass- 
achusetts is  navigable. 

Highways.     The  region  is  well  served  by  existing  high- 
ways'^    Through  routes  Ho.  1  (U.  S.)  and  No.  9  (Mass.)  to 
Hew  York  cross  the  river  valley  at  Providence  and  Worces- 
ter . 

Railroads.  The  principal  population  centers  are  all 
adequately  served  by  rail  transportation.  Two  main  lines 
cross  the  valley,  the  Boston  &  Albany  via  Worcester,  and 
the  N.  Y.  N,  H.  &  H.  via  Providence.  Both  carry  very 
heavy  traffic.  There  are  two  secondary  routes,  the  Prov- 
idence and  Worcester  branch  of  the  N.  Y.  N.  H.  H.., which 
parallels  the  river,  and  the  so-called  airline  route  of 
the  N.  Y.  N.  H.  &  H.  through  Blackstone  and  Douglas. 
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Airways.  There  are  two  airports  in  the  Massachusetts 
portion  of  the  valley;  Grafton, which  serves  the  Worcestei* 
region,  and  a  small  auxiliary  field  at  Mendon.  The  i^lassa- 
chusetts  tentative  plan  *  for  airways  and  airports  recom- 
mends Grafton  and  Mendon  as  sites  for  development  of  air- 
ports of  primary  importance. 

C.      Past  Trends  and  Future  Possibilities ' -  Urban  and  Rural 


The  development  of  the  small  towns  was  influenced  by  favorable 
water  power  sites, while  the  phenomenal  grovrt;h  of  Worcester  was  due 
to  its  excellent  position  as  a  transportation  center.  The  real  de- 
velopm.ent  of  the  region  began  with  the  improvement  of  roads  and 
turnpikes  about  1800,  the  opening  of  the  Blackstone  Canal**  in  1828, 
and  the  advent  of  the  railroad  in. 1835.  During' recent  years  farms 
have  increased  in  number  and  population,  and  a  strong  tendency  to- 
ward the  further  development  of  truck  and  part-time  fanning,  due  to 
the  accessibility  of  large  m.arkets,  is  now  discernible.  At  the 
present  time  dairies  and  orchards  are  growing'  in  number  and  area. 
This  trend  may  well  be  expected  to  continue,  since  much  of  the  top- 
ography and  soil  is  particularly  suited  to  these  types  of  agricul- 
ture. The  more  important  increase,  however,  vv'ill  be  in  production 
due  to  better  management.  Poultry  raising  is  also  expanding,  and 
may  continue  to  increase  in  importance. 

In  general, the  future  of  the  valley  will  continue  to  be  depend- 
ent upon  its  industrial  activity,  but  no  longer  will  the  necessity 
of  close  proximity  to  v/ater  power  play  such  an  important  part. 
Granted  reasonable  access  to  raw  materials,  and  the  presence  of 
large  markets,  the  Blackstone  valley,  with  its  already  well-estab- 
lished and  adequate  means  of  transportation,  both  highway  and  rail- 
v/ay,  will  probably  continue  further  industrial  growth  in  the  future, 
but  at  a  much  slower  rate. 


*See  I/a,SEachusetts  State  Planning  Board  193^  Progress  Report  Map  7^-12. 
**See  History  of  Blackstone  Canal,  Appsndix  B. 
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Table  3 


BUCK5T0FE  P.IV-^R  BASIN 


ESTB'iATED 

AREA 

TOTAL 

TOTAL 

POPULATION 

PER  CENT 

TOV/NS 

TOTAL 

WITHIN 

POPU- 

POPU- 

WITHIN ^AA- 

INCREASE 

AREA 

WATER- 

L/iTION 

LATION 

TERSHED  AS 

SINCE 

SQ.MI. 

SHED 

1935 

1910 

OF  1935 

1910 

Att leboro 

27  .77 

1.00 

21,835 

 ;  

16,215 

100 

34,7 

Auburn 

16.44 

15.38 

6,535 

2,42  0 

6,535 

170.0 

Bellingham 

18.91 

9.39 

3,056 

1,696 

2,100 

80.2 

Blackstone** 

■  11.29 

11.29 

4,588 

5,64:8 

4,588 

** 

Boylston 

19.77 

3.88 

* 

* 

* 

* 

Douglas- 

, 38.08 

31,44 

2,403 

.2,152 

2,163 

11.7 

Franklin 

-  27.00 

2.80 

* 

* 

* 

Grafton 

:  23.32 

21.73 

7,681 

5,705 

7,681 

34.6 

Holden 

36.20 

6.45 

* 

* 

* 

Hopedaie 

5.26 

4.21 

5,068 

•  2,138 

2,600 

40.2 

Hopkinton 

27.92 

3.42 

2,616 

2,4  52 

508 

6.7 

Leicester 

24.52 

9.87 

4,426 

3,?  77 

1,476 

36.7 

Mend  on- 

17.94 

17.85 

1,265 

880 

1,200 

43.7 

Milford 

14.99 

2.13 

15,008 

13,0-5 

500 

15.0 

Millbury 

16.38 

16.38 

6,879 

4,740 

6,8V9 

45.1 

Millville** 

4.97 

4,97 

1,901 

** 

1,901 

** 

N,  Attleboroughl9.45 

4.03 

10,202 

9,562 

215 

6,7 

No rthb ridge 

17.96 

17.96 

10,577 

8,807 

10,577 

20.1 

Oxford 

27.39 

0.78 

* 

* 

* 

* 

Paxton 

15.40 

3.91 

731 

416 

122 

75.7 

Plainville 

11.48 

1.33 

* 

* 

* 

* 

Shrexvsbury 

21.83 

13.59  . 

7,144 

1,946 

3,520 

267.1 

Sutton 

o  3  #95 

o  ,  u  /  o 

"C  X  »  o 

Upton 

21,81 

20.99 

2,163 

2,071 

2,163 

4.4 

Uxb ridge 

29.83 

29.83 

6,397 

4,671 

6,397 

36.9 

"Vebster 

14.50 

O.lo 

♦ 

* 

Vfestboro 

21.51 

0.25 

* 

* 

* 

* 

W.  Boylston 

13.78 

1.40 

* 

* 

* 

Worcester 

38.50 

38.40 

190,471 

145,986 

190,471 

30.5 

Wrenthara 

22.68 

6.06 

4,160 

1,743 

900 

138.7 

Totals 

640 0 83 

333.97 

315,514 

238,668 

255,004 

32,2 

•Negligible 

**Millville  Mra,s  a  part  of  Blackstone  until  ISli, 
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Table  4 


BMGKSTONE  RIVER  B^IN 


Comparative  Growth 


TOWNS 


1900  1905 


1910 


1915 


1920  1925 


1930 


1935 


Attleboro 

Auburn 

Bellingham 

Blackstone 

Ijox^  las 

Grafton 

Hope  dale 

Hopkinton 

Leicester 

ifendon 

Mi  If or d 

Millbury 

Millville 

N.  At  tie borough 

Northbridge 

Pazton 

Shrewsbury 

Sutton 

Upton 

Ux bridge 

Worcester 

Wrentham 


11,335 

1,?21 

1,682 
5,721 
2,113 
4,869 
2,087 
2,623 

3,416 
911 
11.736 
4,460 
« 

7,253 
7,036 

459 
1,626 
3,328 
1,937 
3,599 

118,421 
2,720 


12,702 
2,006 
1,686 
5,786 
2,120 
5,052 
2,048 
2,565 
3.^14 
922 

12,105 
4,631 

7,878 
7,400 


1,86 

3,173 
2,024 
3,881 
128,135 
1,428 


16.215 

2,420 
1,696 
5,b48 
. 2, 152 
5,705 
2,188 
2,452 
3,237 
880 

.4,740 
9,5^2 

8,807 
416 
•  1,946 
.3,078 
2,071 
."^'^71 
145,98b 

1,743 


18,480 
3,281 

1,^53 
5,^89 
2,179 
6,250 
2,663 

2,475 

3,322 


13, 
5,295 

9,398 
9,254 
471 
2,794 

2,829 
2,036 
4,921 
162,697 
2,414 


19,731 

3,891 
2,102 
4,299 

2,181 
6,687 
2.777 
2,289 

3,635 
961 

13,471 

5' ^53 
2,224 
9,238 

10, 174 

489 

3,708 

2,578 

1,693 

5, 384 

17^,754 

2,808 


20,623 
4,927 
2,877 
4,8'32 
2,36^ 

^,9p 
3,1^5 

2,580 

4,110 
1,030 

14,781 

6,441 

2,366 

9,790 

10,0R1 

591 

5,819 

2,174 

1,988 

6,172 
190,757 

3,234 


21,769 

6,147 

3,189 
4,674 

2,195 
7,030 

2,973 

2,5^3 

4,445 
1,107 
14,741 

6,957 
2,111 

10,197 
9,713 
672 
6,910 
2,147 
2,026 
6,285 

195,311 

3,584 


21,835 
^,535 
3,056 
4,588 
2,403 
7,681 
3,968 
2,616 
4,426 
1,265 

15,008 
6,879 

1,901 
10,202 
10,577 
731 

7,144 

2,408 
2,163 

6,397 

190,471 
4,160 


TOTALS 

Per  cent  of 
Increase  or 
Decrease 


198,953  211,286  238,668  263,018  285,927  307,594  316,746  315,534 


6.2 


13.0 


10.2 


8.7 


7.6 


3.0 


-.4 


1:-  In  the  a  Dove  table  the  fact  that  the  entire  town  does  not  in  all  casos 
lie-  within  the  watershed  has  been  disregarded.  The  table  lists  the  total  population 
of  .each  town  in  order  to  obtain  for  comparative  purposes  a  relative  percentage  ii>- 
crease  or  decrease  from  one  census  period  to  the  next. 


NOTK  2:-  Table  4  does  not  conform  to  Table  3,  which  lists  areas.  Towns  having 
a  negligible  population,  as  indicated  in  Table  3,  h^ye  been  omitted. 


*Was  a  part  of  Blackstone,  Inc.  I916 
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Table  5 
BLACKSTOTTE  RIVER  BASIN 


TOTAL  VALUE 

TOTAL  VALUE 

TOTaL  VAL- 

CITIES 

OF  ASSESSED 

OF  ASSESSED 

TTATION  OF 

OR 

TANGIBLE  PER- 

REAL ESTATE 

ASSESSED 

TOMS 

SONAL  ESTATE 

LATvmBUILD- 

ESTATE  AS 

IJGS 

OF  DEC.1936 

Attleboro* 

3,780,300 

21,602,205 

25,383,005 

Auburn 

585,200 

5,402,800 

5,988,000 

'  Bellinghaia 

234,370 

2,075,655 

2,310,025 

Blackstone 

168,975 

2,165,995 

2,334,970 

Boylston 

*  * 

Douglas 

462,982 

1,369,131 

1,832,113 

Franklin 

*  t 

** 

Grafton 

780,355 

3,361,180 

4,141,535 

Holden 

Hopedale 

2,031,606 

2,567,509 

4,599,115 

Hopkinton 

422,700 

2,405,400 

2,828,100 

Leicester 

377,450 

2,768,000 

3,145,450 

Mend on 

150,570 

1,198,230 

1 .348 .800 

Hilford 

1,885,465 

12,855,000 

14  .740  .465 

! 11  burv 

1,835,525 

3,868,736 

5,704,261 

Millville 

63,419 

1,032,466 

1,095,885 

N.  Attleborough 

1,244,870 

8,743,840 

9,988,710 

Northbridge 

2,675,172 

6,033,160 

8,608,332 

Oxford 

'ft 

** 

*  * 

Paxt  on 

64,115 

891,904 

956,017 

Plainville 

Shrev/sbury 

752,025 

7,514,810 

8,266,835 

Sutte>n 

366,503 

1,379,595 

1,746,098 

Upton 

242,351 

1,077,590 

1,319,941 

Uxbridge 

1,680,905 

5,463,610 

7,144,515 

^Tebster 

** 

'■Yestboro 

** 

W.  Boylston 

** 

** 

** 

Worcester* 

31,653,450 

255,840,750 

287,494,200 

'.'^''renthain 

528,755 

3,169,965 

3,698,720 

TOTALS 

51,887,561 

352,787,531 

404,675,092 

"cities 

**  Negligible 


CHAPTER  III 
STREAMS  OF  TIIE  BaSIN 
Table  6 


The  Blackstone  River  and  its  Principal  Tributaries 


DRAIN- 

JOINS MAIN 

AGE 

GENEPJIL 

RIVER 

AREA 

DIREC- 

AT 

MILES 

RIVER 

LOCATION 

(SQ. 

LENGlTi 

TION 

OR 

FROM  ■ 

MI . ) 

(MIIES) 

OF  FLOIV 

NEAR 

Moum 

Blackstone 

Mass .&  R.I. 

492 

51.5 

S.  E 

uf.in  Stream 

Quins iga- 

Mas  s  • 

37 

12 

S. 

Fisherville, 

40 

mond 

Mumford 

Mas  s  . 

58 

16 

E. 

Uxbrid^e, 
Mas  E  „ 

29.5' 

West 

Mas  s  • 

35 

13 

S. 

Uxbrid^je,,. 

29 

.Mass  3 

Branch 

Mass.ic  R.I. 

93 

18 

E. 

B lacks tone , 

22 

Ik  ass  J 

Mill 

Mass.&  R.I. 

34 

16 

S. 

Woonsocket, 

18 

Ten  Mile* 

Mass..':  R.I. 

56 

16 

S. 

R  n  I  « 

E.Providence, 

2  ■ 

R.I. 

The  Blackstone  River  is  the  name  by  which  ttie  main  stream  above 
tide-'z/ater  is  generally  known;  the  tidal  portion  is  called  the 
"Pavif tucket",  and  below  the  City  of  Pawtucket  it  is  known  locally 
as  tho  "Seekonk". 

A.  Source 

The  river  is  formed  near  the    City  of  1/Jorcester    by  the  union 
of  Kettle,     Ramshorn  and  Tatnuck  Brooks,    which  unite  into  a  stream 


^Excepting  Ten  Mile  River,  these  tributarieE  enter  above  tide  water.  Ten  Mile,  how- 
ever, is  not  a  uidal  stream,  ovdng  to  a  low  daji  built  acrosr  its  mouth.  The  Ten  Mile 
River,  althou^  generaJ.ly  considered  a  part  of  the  Blackstone  basin,  is  dealt  within  a 
seperate  report. 
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known  locally  as  Middle  River  at  South  Worcester.  Will  ;^3rook  chan- 
nel, which  passes  through  the  city  as  a  covered  s tream, joins  Middle 
River,  and  from  this  jjoint  of  junction  the  stream  is  locally  called 
the  Blackstone.  Kettle  Brook,  which  has  the  largest  drainage  area 
and  considered  the  source,  rises  on  the  west  slope  of  Little  Asne- 
bumsket  Hill  at  an  elevation  of  about  1,300  feet  above  sea  level. 


B .  Course 

From  the  city  of  Worcester  the  river  flows  southeasterly, pass- 
ing through  densely  populated  manufacturing  districts.  In  its 
course  to  the  sea  it  flows  through  the  towns  of  Millbury,  Sutton, 
Orafton,  Northbridge,  Uxbridge,  Millville  and  Blackstone;  crosses 
into  Rhode  I sland, flowing  through  the  municipalities  of  Woonsocket, 
Lincoln,  Cumberland,  Central  Falls  and  Pawtucket,  and  empties  into 
Providence  Earlior,  an  arm  of  Narragansett  Bay.  The  lower  five  miles 
of  its  course  is  tidal  and  has  a  maximum  width  of  half  a  m.ile. 


C.  Length 

Measured  along    its  course  it  has  a    length    of  51.5  miles,  31 
miles  of  which  lie  in  Massachusetts , and  20.5  miles  in  Rhode  Island. 


D. _  Drainage  Area 

The  total  drainage  area  of  the  basin , excluding  Ten  Mile  River, 
is  492  square  miles,!    68;^  of  which  is  within  Massachusetts,  and  in- 
cludes all    or  parts    of  the  towns    and  cities    listed  in    table  3, 
page  9. 


E.  Discharge 

From  the  results  of  a  sarvev  of  the-  valley  by  the  United  States 
Army  engineers  in  1929  it  was  found  that  gaging  stations  which  were 
in  operation  at  that  time  gave  poor  results  due  to  storage  and  back- 
water conditions.  Records  of  the  U.  S.  G.  S.  gr.ging  station  at 
Worcester  were  inaccurate  because  of  the  control  exercised  by  the 
large  n^omber  of  dams.  A  gaging  station  has  since  been  esta>ilished 
at  Woonsocket  and  records  are  available  from  February,  1929,  to 
date.  I>ae  to  the  short  period  of  record,  only  tentative  discharge 
values  can  be  given.  The  following  table  gives  the  maximum,  mini- 
m?am  and  average  discharge  at  the  two  stations: 


Ihis  does  not  include  the  9.35  sqiJare  miles  of  the  Nashua  River  Basin  which  has  been 
diverted  into  the  Blackstone  Basin  for  additional  water  supply  for  the  city  of  Worcester. 
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Table  7 


STATION 

PEr.IOD  OF  RECORD 


WORCESTER  V.'OONSOCKET 
1923-1936  1929-1936 


Drainage  area  in  square  miles  31.5 

Maximum  24-hr.  flow,  cu.  ft.  per  sec.  .1,490 

Maximum  peak  discharge,  c.f.s.  2,520 

Minimum  24-hr.  flow,  c.f.s.  1.1* 

Minimum  7-day  flov/,  c.f.s.  2.8* 

Minimum  recorded  discharge,  c.f.s.  0,3* 
Average  discharge  for  period  of  record, c .f.s .  48.4* 

Average  dischrirgo  per  square  mile,  c.f.s.  1.54* 


604** 
1.44** 


415.0 

14,000 
15,000 
21.0** 
89.6** 


Estimates  of  the  discharge  of  this  stream  have  been  made  in 
the  past;  one  by  the  Massachusetts  State  Comjnission  on  "Waterways 
and  Public  Lands  in  1918,  and  the  other  by  John  R»  Freeman  in  1906. 
Theso  estimates  were  based  ujion  an  analog;,^  to  the  flov;  of  adjacent 
basins  with  long  periods  of  record,  and  the  discharges  were  esti- 
mated to  bo  1.5  and  1.77  second  feet,  respectively,  per  square  milo 
of  watershed.  AssiAming  1.6  second  foot  per  square  mile  as  the  aver- 
age rate, the  r.ioun  discharge  for  the  entire  basin  v/ould  be  864  second 
feet,  while  that  for  the  475  square  miles  above  the  first  dam  at 
tidewater  in  Pawtucket  v/ould  be  760  second  feet. 


F,  Floods 

Little  inl'ormation  is  available  about  past  floods  in  this  val- 
ley. The  largest  flood  ever  to  occur  was  in  1886, which  was  slight- 
ly higher  than  the  flood  of  March,  1936.  In  November,  1927, a  large 
flood  occurred,  the  damage  from  which  amounted  to  approximately 
$650,000.  Most  of  tl  le  loss,  hov;ever,  7/as  concentrated  in  the  Rhode 
Island  portion  of  the  valley. 

The  flood  of  March,  1936,was  the  second  largest  ever  recorded. 
Two  floods  really  occurred;  the  first  on  March  12  and  the  second  on 
March  19.  Unusual  conditions  were  present  during  each  of  these 
floods.  A  heavy  snow  blanket  had  been  held  in  the  upper  regions  by 
low  temperatures*  A  sudden  rise  above  freezing  caused  the  rapid 
molting  of  this  snow,  and  a  hcav^'  rainfall,  together  with  the  fro- 
zen condition  of  the  ground,  caused  exceedingly  high  run-off.  The 
rainfall  subsided  somewhat  between  March  13  and  17,  but  then  start- 
ed again  with  oven  greater  intensity.       The  rainfall    from  March  17 


*1923-34 
**1929-34 
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to  19  was  approximately  65)6    greater  than  the  preceding  period,  but 
fortunately  the  largest    portion  3f  the  snow  blanket  had  been  remov- 
ed during  the  first  flood.      However,     the  peak  flow  for  the  second 
flood  was  higher  than  that  of  the  first. 


The  peak  run-off  as  recorded  at  the  South  Works  of  the  American 
Steel  &  Wire  Company  in  Worcester  was  2,800  second  feet  for  the 
first  flood,  and  3,500  second  feet  for  the  peak  run-off  during  the 
second  flood..  The  U.  S.  G-.  S.  gaging  station  in  Woonsocket  report- 
ed a  maximum  rian-off  for  the  first  of  13, 000  second  feet, and  15,000 
second  feet  for  the  second.  The  run-off  per  square  mile  was  much 
higher  in  the  upper  valley  than  in  the  lower.  The  run-off  of  some 
of  the  smaller  flashv  tributaries  in  Leicester  and  Holden  was  esti- 
mated as  high  as  100  second  f^eet  per  square  mile,  vvhile  in  the  low- 
er section  as  low  as  20  to  30  second  feet  per  square  mile.  At 
Woonsocket  the  average  peak  run-off  for  the  entire  valley  was  36 
second  feet  per  square  mile. 

A  large  personnel  was  made  available  by  the  several  Federal 
agencies  during  the  flood,  and  yery  accurate  and  unusually  compre- 
hensive data  relative  to  peak  discharges  and  "flood  conditions  were 
obtained.  Some  of  the  maximum  discharges  obtained  at  various  points 
along  the  main  river  are  listed  in  the  following  table: 


Table  8 


MAXIMUl-I  FLOOD  DISCHARGES  -  MARCH,  1936 


Tatnuck  Reservoir    ,   440  c.f.s. 

Kettle  Brook  Reservoir     400  " 

Americon  Steel  &  Wire  Co.   (South  Works)    3500  " 

Nortex  Dam    4200  " 

Fisher  Mfg.  Co.    6700  " 

Paul  Wliitin  Co.  Dam    6900  " 

Kupfer  Bros.  Dam  7000  " 

Stanley  7/oolen  (Rice  City)  (Uxbridge)  7200  " 

Concrete  Bridge  (Millville)   11500  " 

Blackstone  Mfg.  Co.  Dam    11700  " 

Woonsocket  U.S. G.S.    .  .   15000  " 

M^jimford  Riv-3r  (New  England  Power  Co.)   2700  " 

West  River  (Hecla  Street  Bridge)    1370  " 

CJiainsigamond  River  (Pleasant  St.  Grafton)  1000  " 


Damages  for  the  Massachusetts  portion  of  the  Blackstone  valley 
have  been  classified  in  the  following  table: 
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Table  9 

TYPES  MD  MOUNT  OF  DIRECT  DAMAGE 
FLOOD  OF  MARCH,  1956 


Highways   ^252,300 

Highway  Bridges    361,600 

Water  Supply  and  Sewerage  Systems   53,300 

Other  Municipal   33,900 

Railroads  .   31,853 

Other  Utilities   104,500 

Industrial  and  Commercial   »   592,050 

Dams  .  '   162,400 

Residential  ^  ~   15,550 

Crop  Lands      1 ,  700 

Total  1,609,153 


Detailed  information  on  1936  flood  conditions  is  available  in 
several  special  publications. 

The  information  gathered  during  the  recent  flood  on  the  Black- 
stone  is  of  the  utmost  importance,  but  may  be  misleading  unless  all 
of  the  facts  are  considered.  For  instance,  flood  peaks  caused  by 
the  topping  of  dams  resulted  in  a  great  wash  of  water,  which,  to- 
gether with  heaw  debris,  lodged  at  the  bridges  and  caused  serious, 
blockage  and  backwater  conditions.  The  undue  stress  at  these 
bridges  caused  many  of  them  to  be  v/rocked,  highways  to  be  washed 
out,  cellars  flooded,  and  merchaiidise  stored  on  the  lower  floors  of 
mills  built  close  to  the  river  to  be  destroyed.  This,  with  the 
damage  to  power  equipment,  constituted  flood  losses  which  may  be 
separately  classified. 

Many  of  the  older  dams , originally  intended  for  power  purposes, 
are  now  only  used  for  the  storage  of  process  water,  while  others 
have  been  silted  until  little  or  no  storage  exists. 

County  authorities  have  complete  jurisdiction  over  the  inspec- 
tion of  these  dams  and,  in  view  of  the  great  damages  of  the  roccnt 
flood,  more  rigid  rules  will  undoubtedly  prevail.  No  greater  em- 
phasis for  this  necessity  can  be  given  than  the  following  extract 
from  a  field  report: 

"In  the  March,  1936,  flood  there  were  14  dams 
actually  breached  and  three  dans  more  or  less  dam- 
aged. There  was  one  small  solid  concrete  dam  and 
three  wooden  dans  among  those  v/ashed  out,  but  the 
majority  were  earth-fill  with  rubble  walls.  In 
practically  all  cases  the  spillways  Y;ere  inadequate 
to  accom:aodate  the  flood  and  the-  dams  were  topped 
and  breached." 
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Table 

10 

I'Al^lAu-JlJJ  L'rt 

WnJiL'AJljL'  DAMb 

—    oMi-XVil/LrAl JliJJ   13  I  iVni'ic^ 

1  \ '  WJj), 

rSKiijAL/nllJJ 

iirili  Ua    O'.'IM  oiKU  01  iC^JM 

Eoylston 

1 

Earth-fill,  rubble  walls 

Douglas 

2 

Wood 

Grafton 

1 

Earth-fill,  rubble  walls 

Leicester 

1 

3 

Earth-fill,  rubble  or  111 

concrete  walls 

Millbury 

1 

Rubble 

Sutton 

2 

Earth-fill,  rubble  walls 

1 

Ashlar  face,  rubble  back 

Upton 

1 

Earth-fill,  concrete  walls 

Uxb ridge 

1. 

1 

V/ood 

Earth-fill,  rubble  walls 

Worcester 

1 

1 

Earth-fill,  rubble  walls 

3 

14 

G.  Frequencies 

The  Massachusetts  State  Planning  Board  has  under  preparation  a 
report  entitled  "A  Study  of  Magnitude  and  Frequency  from  Run-off 
Records  of  Floods  in  Massachusetts".  tChe  following  paragraphs, 
which  can  be  applied  to  the  Blackstone  River,  have  been  extracted: 

"A  study  of  floods  and  flood  flov^s  indicates 
that  no  recorded  flood  can  be  considered  a  maxim\im 
flood  because  sooner  or  later  every  so-called 
"greatest  flood"  is  succeeded  bv  one  which  attains 
a  greater  height,  carries  a  greater  volume,  or  is 
the  cause  of  greater  damage,  then  any  flood  which 
has  gone  before. 

"Continued  and  conrstantly  increasing  boman 
occupancy  rf  more  or  less  frequently  inundated 
areas,  rather  than  the  larger  volume  of  flood  run- 
off, is  the  principal  cause  for  the  ever-increasing 
damages. 

"Past  experience  and  records  demonstrate  clear- 
ly tl^t  floods  may  be  expected  to  occur  at  any  time 
in  any  year,  and  that  they  often  do  occur  several 
times  In  the  same  year. 

"Floods  and  combinations  of  floods  are  never 
repeated  nature,  therefore,  the  happerings  '  of 
one  erioa  of  years  cannot  be  accepted  as  an  exact 
guide  for  future  expectancies;  but  because  there 
is  no  better  method,  past  experience  must  "be  used 
in  estimating  probable  flood  frequencies". 
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Such  frequency  studies  must  be  used  carefully  in  order  to  avoid  er- 
roneous deductions.  Various  methods  of  estimating  the  magnitude 
and  frequency  of  floods  have  been  formulated  by  eminent  hydraulic 
engineers.  Among  the  formulae  most  accepted  are  those  of  Fuller, 
Hazen,  Foster  and  Slade.  Using  these  four  methods  and  bearing  in 
mind  the  limiting  conditions  of  short  records  and  imperfect  data 
some  idea  of  the  magnitude  and  frequency  of  future  flood  flows  may 
be  obtained.  No  records  of  a  greater  flood  than  that  of  March, 1936, 
are  available. 


The  follov/ing  flood  frequency  studies  of  gaging  station  No.  16 
at  Worcester,  and  gaging  station  No.  17  at  Woonsocket,  illustrate 
the  application  of  these  methods.  The  drainage  area  of  gaging  sta- 
tion No.  16  is  31.5  square  miles.  Table  11  presents  for  comparison 
the  Fuller,  Hazen,  Foster  and  Slade  calculations  for  the  1-20, 
1-100,  1-1000  chance  floods.  It  is  interesting  to  note  that  the 
Fuller  calculation  for  the  1-20  24-hour  flood  coincides  exactly 
with  the  recorded  24-hour  flow  of  the  March,  1936,  flood.  Further, 
the  Hazen  and  Foster  results  lead  to  the  conclusion  that  an  approx- 
imate 1,490  c.f.s.  is  a  reasonable  estimate  for  the  maximum  1-20 
flood. 


Very  similar  results  were  obtained  in  the  calculation  for  gag- 
ing station  No.  17  at  Y/oonsocket ,  representing  the  entire  Black- 
stone  drainage  area  in  Massachusetts.  Here  again  Hazen  and  Foster 
methods  were  almost  the  same,  and  varied  slightly  from  Fuller's. 
However,  the  peak  recorded  flow,  14,000  c.f.s.,  corresponded  with 
the  lower  estimates  of  Hazen  and  Foster  rather  than  with  the  higher 
estimates  of  Fuller,  From  these  results  it  would  seem  that  the 
14,000  recorded  flood  was  of  the  order  of  magnitude  of  a  1-20 
chance  flood. 


We  have  noted  in  our  study  of  "Magnitude  and  Frequency  from 
Run-off  Records  of  Floods  in  Massachusetts"  that  the  Fuller  values 
have  a  tendency  to  be  high  when  computed  for  floods  of  fairly  fre- 
quent recurrence. 
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Table  11 


PER  CEiJT  CHAIJCE  OF  hECU^-RElICE 
OF  THE 

MAXIMUM  AVERAGE  AiiNUAL  24- HOUR  FLOOD 


1  in  20 
Voliame  in 
c. f . s. 


1  in  100 
Voliime  in 
c.f . s. 


1  in  1000 
Volume  in 
c .  f .  s . 


Fuller 
Hazen 
Foster 
Slade 


1,490 
1, 184 
1,158 


2,054 
2,189 
1,849 
1,779 


2,852 
4,462 
2,941 
3,020 


Calculations  for  Worcester  Station  IIo.  16  -  Drainage  Area  31.5  sq. 
miles.    Perioi  of  Record  -  1923  to  da.te  .    .  , 


Fuller 
Hazen 
Foster 
Slade 


17,390 
13,913 
13,690 


23,379 
21,549 
19,753 

19,455 


31,943 
36,043 
28,605 
29,795 


Calculations  for  Woonsocket  Station  No.  17  -  Drainage  Arer.  415  sq. 
miles.    Period  of  Record  -  1929  to  date 
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EXPLAJTATIOF  OF  CHART 


Chart  Ho.  52-C24  shows  the  recorded  data  curve  of 
the  station  at  Woonsocket,  R.  I.,  and  also  the  curves 
computed  from  the  Fuller  method.  The  Fuller  formula 
curve  is  constant  in  all  calculations  and  is  plotted  from 
the  formula 

Q  =  1  +  0.8  log  T 

in  which  Q  =  Quantity  and  T  =  Time  in  years,  Tne  Fuller 
type  curve  of  best  fit  is  the  average  moment  of  all  the 
recorded  data  points.  To  read  the  charts  find  the  de- 
sired ratio  in  the  column  at  the  left  of  tlie  chart.  Look 
to  the  right  for  the  point  of  intersection  of  this  ratio 
v^ith  the  curve  of  best  fit,  and  above  will  be  found  the 
per  cent  of  chance  of  recurrence  of  this  flood.  Con- 
versely, if  the  per  cont  of  chance  of  recurrence  of  a 
flood  is  assumed,  find  the  same  at  the  top  of  the  chart, 
and  perpendicularly  below  at  its  intersection  vrith  the 
curve  of  best  fit  vdll  be  found  the  rs.tio  (column  at  left 
of  chart)  which  multiplied  by  the  average  flood  vdll  give 
the  volume  in  cubic  feet  per  second  of  the  flood  corres- 
ponding to  the  per  cent  of  chance  assUwrned. 
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EXPLAI^ATIOK  OF  CHAR.T 


Chart  No.  52-C25  presents  flood  frequency  curves  for 
the  Woonsocket  station  of  Blackstone  River,  based  upon 
maximum  annual  calendar  day  flow.  The  curve  of  recorded 
data  is  shovm  together  with  extrapolater!.  probability 
curves  of  recurrence  and  magnitude  of  future  floods,  as 
derived  according  to  formulae  of  Hazen,  of  Foster  and  of 
Slade.  The  data  curve  represents  ratio  of  individual 
flood  to  mean  flood  plotted  against  percentage  of  time. 
The  curves  were  plotted  from  tables  computed  and  published 
by  Hazen,  Foster  and  Slade.  They  are  skew  curves,  and 
may  be  read  in  the  following  manner:  To  ascertain  the 
probable  frequency  of  a  flood  of  the  magnitude  of  the 
March,  1936  flood  (14,000  c.f.s.)  find  14,000  in  the 
right-hand  column j  follow  horizontal  line  to  left  until 
the  Hazen  curve  is  intorsscted,  reading  percentage  of 
time  C'.t  top  of  graph  -  in  this  case  or  1  in  20  chance 

of  recurrence.  Follow  same  procedure  for  Foster  and  Slade 
methods • 


CHAPTER  IV 


EXISTING  CONDITIONS  AND  ADEQUACY 


A.    Flov/  Control 

The  first  storage  created  on  the  river  was  for  the  benefit  of 
the  Blackstone  Canal.  Chapter  27  of  the  Acts  of  1822,  which  incor- 
porated the  canal,  gave  it  the  right  to  raise  and  use  Lake  Quins ig- 
amond,  Dorothy  Pond  and  North  Pond  for  storing  water  for  canal  pur- 
poses. With  the  abandonment  of  the  canal  these  rights  were  sold. 
Between  1820  and  1870  natural  ponds  v/ere  raised  and  artificial  res- 
ervoirs created  by  an  association  of  mills.  Among  these  were  Willis 
Pond  Reservoir,  Manchaug  Pond  on  Mumford  River,  Singletary  Pond  on 
Singletary  Brook,  Clark  and  Sibley  Reservoirs  on  Cold  Spring  Brook, 
and  reservoirs  on  Kettle  Brook  above  Worcester. 


Storage  has  since  been  highly  developed  both  for  power  and 
process  water  for  manufacturing  purposes.  On  the  small  streams 
which  merge  in  the  southwestern  part  of  Viforcester  to  form  the  main 
river,  covering  a  total  drainage  area  of  about  60  square  miles,  the 
flow  of  Tatnuck,  Lynde  and  Kettle  Brooks  is  regulated  by  reservoirs 
for  the  water  supply  of  the  city  of  Worcester,  and  the  flow  of  the 
remainder  of  the  streams  v>rithin  the  area  is  controlled  by  the  dams 
of  the  American  Steel  &  Wire  Company,  and  the  Yforcester  Electric 
Light  Company,  both  of  which  require  large  amounts  of  water.  Com- 
plete regulation  already  exists  on  Mill  Brook  Channel  (drainage 
area  13  square  miles)  controlled  by  the  American  Steel  &  Wire  Com- 
pany. 

"The  mills  are  intimately  interested  in 
absolute  control  and  conservation  as  evinced 
by  the  many  reservoirs  created  by  them  and 
the  raising  of  the  natural  ponds,  and  they 
undoubtedly  will  continue  improvements  when 
industrial  conditions  warrant  and  financial 
benefits  are  assured."* 

•U.S,  Engineer  Eeport  1929 
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•    1.    Flood  Contrpl 

A  United  States    Engineer    Report  'dated  April,  1929,     reads  in 

part: 

■  "In  view  of  the  condition  that  storage  is 
already  highly  developed  and  that  the  use  of  a 
considerable  portion  of  the  waters  of  Branch 
River,  the  largest  tributary , for  the  water  supr- 
plies  in  Rhode  Island  has  recently  been  sugges- 
ted by  a  State  Commission,  (Now  built)  there 
appears  to,  be  no  public  necessity  for  floodr- 
control  works." 


Sitjce  the  date  of  this  report,  however,  the  March,  1936,  flood 
occurred,  and  many  defective  dams  have  been  washed  out  or  breached, 
channels  have  become  clogged,  and  many  reservoirs  and  ponds  have 
silted. 


a.    Reservoirs  end  Detention  Basins 


The  high  development  of  storage  is  shovm  in  the  follow- 
ing table: 
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b.    Channel  Conditions 


In  1935  an  Emergency  Relief  Administration  project  survey  was 
made  of  channel  conditions.  This  survey  resulted  in  detailed  rec- 
ommendations for  the  removal  of  heavy  vegetation  and  debris,  the 
elimination  of  abrupt  turns,  channel  widening  and  deepening,  etc. 
Maps*  of  the  river  showing  location  of  bridges,  dams,  highviays, 
railways,  and  other  important  data  were  prepared.  The  follovring 
table  was  compiled,  which  shows  the  present  channel  capacities  at 
points  between  the  Rhode  Island-Massachusetts  state  line  and  tho 
town  of  Uxbridge: 


Table  13 


ESTIMATED  CAPACITIES  OF  PRESEIIT  CHAM^EL 
AT  REPRESEt'JTATIVE  POINTS 


Station 

Capacity 
c ,f  ,s  • 

Station 

Capacity 
c .f .s  , 

Station 

Capacity 
c ,f ,s • 

3 

6,600 

147 

13,300 

200 

20, .000 

12 

11,200 

149 

8,500 

207 

13,300 

28  ' 

17,000 

151  +  50 

10,600 

223 

7,000 

44 

15,500 

160 

14,400 

248 

3,800 

46 

21,000 

164 

' 8,000 

295 

3,500 

126 

12,000 

166 

9,500 

330 

4,100 

131 

4,800 

170 

9,800 

361 

2,000 

133 

6,500 

180 

9,200 

373 

3,000 

140 

8,500 

190 

7,700 

391 

3,700 

Station 

0 

+  00  is  at  the 

State  line. 

St;..tions 

recur  at 

100  ft.  in- 

tervals 

to 

Station  393  + 

00  vfhich  is 

locited  in 

Uxbridge 

at  the  N.Y. 

}T,H,&  H.  Railroad  bridge. 


From  the  results  of  this  survey  estim^^tes  of  costs  were  com- 
piled and  presented  to  the  Viforks  Progress  Administration  at  Wash- 
ington, viThich  resulted  in  a  conditional  Federal  allotment  of 
|430,710.  Among  the  conditions  were  provisions  that  the  various 
towns  nust  provide  all  the  necessary  easements,  acquire  any  neces- 
sary property, and  be  responsible  for  any  local  or  other  damages  re- 
sulting from  any  of  the  improvements. 


*For  list  of  cnaruiel  improvement  maps  see  appendix  E.  These,  maps  are  on  file  with 
the  I/assachusetts  State  Planning  Board. 
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65-14-3101  Allotment  -  |129,695 

UXBRIDGE 

Flood  control  of  the  Blackstone  River  between  the  U.y.N.H.  &  H.R.R. 
bridge  and  Mendon  Street. 

65-14-3102  Allotment  -  $176,778 

UXBRIDGE 

Flood  control  of  the  Blackstone  River  between  the  N.Y.N.H.  &  H.R.R. 
bridge  and  Millville  town  line, 

65-14-3100  .  Allotment  -  $  11,449 

MILLVILLE 

Flood  control  of  the  Blackstone  River,  town  of  Millville, 

65-14-3127  Allotment  -  I  78,629 

BLACKSTONE 

Flood  control  of  the  Blackstone  River  in  the  Mill  Pond  section  of 
the  town  by  general  improvement  of  the  river  channel.  Excavation 
of  earth. 


65-14-3126  Allotment  -  $  34,159 

BLACKSTONE 

"Flood  control  on  the  Blackstone  River  in  non-navigable  streams  and 
general  improvements  of  the  channel,  including  cleanin,^,  and  exca- 
vating of  earth,  starts  at  the  Rhode  Island-Massachusetts  line  at 
the  city  of  Woonsocket,  and  extends  in  a  northv/esterly  direction 
some  2,900  feet.  To  be  distinguished  from  O.P.  65-14-3127  which 
starts  1,400  feet  upstream  from  the  Blackstone  Manufacturing  Go. 
dam,  v«rhich  is  275  feet  from  the  Rhode  Island-Massachusetts  line  at 
the  town  of  North  Smithfield,  and  extends  approximately  l,C0i  feet. 
A  river  distance  of  approximately  1  mile  separates  the  two  projects.' 


TOTALS  -  |430,710 
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An  Act*  creating  the  Blackstone  River  Valley  District  and  de- 
fining its  powers  and  duties  was  enacted  by  the  Massachusetts  Gen- 
eral Court  on  April  30,  1936,  and  revised  on  June  24,  1936,  by 
Chapter  410.  ,  A  similar  Act  was  approved  on  May  2  by  the  State  of 
Rhode  Island. 

"To  provide  for  the  establishment  of  a  Board 
to  act  jointly  with  the  Massachusetts  authorities 
as  an  authority  to  be  known  as  the  Blackstone 
Valley  Authority." 

In  Massachusetts  17  municipalities  were  to  be  represented  on 
the  Board,  including  the  city  of  Worcester.  Several  meetings  were 
held,  but  no  definite  results  were  obtained.  About  six  toivns  were 
willing  to  comply  with  all  of  the  conditions  of  the  Federal  allot- 
ment and  provisions  of  the  State  Act;  the  others  held  back  for 
varying  reasons,  among  which 'were  the  stumbling  blocks  of  securing 
easements  and  fear  of  resulting  damage  suits.  No  joint  action  with 
the  Rhode  Island  Board  was  therefore  possible,  and  the  Federal 
allotment  never  became  effective. 

A  recent  inspection  of  the  river  (April,  1937)  shows  channel 
conditions  as  follows: 

"Beginning  at  the  dam  of  the  American  Steel  &  Wire  Company  at 
the  southerly  part  of  the  city  of  Worcester  the  channel  condition 
below,  the  dam  is  unnecessarily  bad;  the  river  bed  is  more  or  less 
choked  with  debris,  and  the  alignment  of  the  stream  is  such  that 
any  material  increase  in  the  flow  will  cause  overflowing  of  the 
banks  and  consequent  damage  to  surrounding  property.  This  condi- 
tion, especially  through  the  property  owned  by  the  American  Steel  & 
Wire  Company  for  a  distance  of  more  than  a  mile  below  this  dam,  has 
been  gradually  aggravated  by  the  dumping  of  m.ill  refuse  along  the 
banks,  causing  barriers  which  have  seriously  affected  both  the 
alignment  and  flowage  capacity  of  the  river. 

"The  tributaries  above  this  portion  of  the  river  drain  an  area 
of  approximately  50  square  miles.  The  topography  of  the  upper  re- 
gion is  such  that  the  run-off  is  quick  and  any  decided  increase  in 
rainfall  causes  sudden  and  appreciable  rises  in  stage  height. 

"As  the  river  flows  from  the  city  of  Worcester  into  the  town 
of  Millbury  it  passes  under  a  bridge  at  McCracken  Road.  This  is  a 
two-arch  concrete  bridge  with  an  effective  waterways  for  norm.al.fldv/ 
but  is  inadequate  to  pass  any  considerable  increase- of  river  flow. 
During  the  flood  of  March,  1936,  this  bridge  was  completely  submer- 
ged. There  is  evidence  of  some  erosion,  particularly  below  the 
Millbury  Vfoolen  Company's  dam,  caused  by  bad  alignment  of  the  chan- 
nel,and  also  due  in  large  rrieasure  to  stream  blockage  from  the  dump- 
ing of  refuse. 


*See  Appendix  A 
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"Below  the  Millbury  Woolen  Company  the  next  point  of  observa- 
tion v/as  the  Anco  Mills  in  the  town  of  Sutton.  Above  the  Anco  dam 
the  pond  appears  to  be  very  badly  silted ,  forming  a  marshy  island 
of  probably  three  or  four  aores  in  extent.  Below  the  dam  the  river 
is  badly  choked  both  by  accumulated  debris  arid  vegetable  grovfth  of 
brush  and  overhanging  trees.  This  condition  exists  from  the  Anco 
dam  downstream  to  the  Anco  Mills,  where  there  are  the  remains  of  an 
old  dam  which  should  be  removed. 

"Passing  dovm  the  river  through  the  towns  of  Grafton,  North- 
bridge  and  Uxbrid.^e,  there  are  the  following  dams: 


Fisher  Manufacturing  Co. 
Paul  Viliitin  Co. 
Kupfer  Bros. 
Stanley   [oolen  Co. 
Millville  U.S.  Rubber 


Grafton 

Northbridge 

Korthbridge 

Uxbridge 

Uxbridge 


"At  each  of  the  above  locations  practically  the  same  condi- 
tions exist,  namely,  silting  above  the  dams  causing  restricted 
pondage  and  consequent  wide  overflowing  with  a  rise  of  water  level, 
and  in  every  case  bad  alignment ,vdth  obstructions  cho^.'-in;":  the  chan- 
nel below  the  dam. 


"From  the  observations  taken  at  this  time  it  is  very  evident 
that  a  large  part  of  the  damage  caused  by  last  year*s  flood  v^ras  ag- 
gravated by  the  obstructions  in  the  river,  the  neglect  of  the  own- 
ers to  keep  the  channel  below  the  dam  clear,  and  the  accumulation 
of  silt  that  had  deposited  above  the  dams.  This  reduced  pondage 
caused  widespread  overflowing. 

"There  are  several  bridges  where  the  openings  arc  not  suffi- 
cient to  po.ss  more  than  a  slight  increase  above  the  normal  flow  of 
the  river." 


c.    Structures  Subject  to  Inundation 

Mills  of  necessity  have  been  built  close  to  the  stream,  hence 
the  lower  floors  are  subject  to  inundation  by  extreme  high  water. 
Stocks  and  pov/er  equipment  have  shovm  high  loss  during  extreme 
floods,  but,  as  already  pointed  out,  damage  has  been  aggravated  by 
the  failure  of  dams  and  conditions  which  result  from  such  a  disas- 
ter, more  often  than  from' typical  freshet  flov/s. 


The  structures  subject  to  flooding  along  the  Blackstone,  tabti^ 
lated  by  types  of  buildings,  follows: 
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Table  14 

TYPES  OF  BUILDINGS  IWilDATED  -  FLOOD  MARCH,  1936 
PUBLIC  BUILDINGS 


Blackstone   2 

Vforc  ester   17 

Total  T9 

INDUSTRIAL  BUILDINGS 

Y/orcester  -   27  • 

Grafton    1 

Millbury   4 

Northbridge  '  .".   4 

Sutton    1 

Uxbridge   2 

Total  39 

HOUSES 

Blackstone   47 

Douglas    7 

Grafton    9 

Millville   10 

Northbridge    40 

Upton    3 

Uxbridge   40 

Worcester   20 

Millbury   ..  3 

Total  179 


For  an  analysis  of  the  above  table  turn  to  Appendix  C. 

d.  Dikes 

There  are  no  dikes  along  the  river. 

e.  Erosion 


During  the  193*0  flood  stream  banks  showed  very  little  damage 
except  at  bridge  approaches  .  Planting  or  revetment  work  viill  help 
prevent  washouts.  This  type  of  work  can  usually  be  considered  as 
part  of  highway  or  bridge  construction.  Some  general  erosion,  how- 
ever, was  noted,  totaling  about  21.53  acres,  which  included  scour- 
ing away  part  of  the  banks,  listed  as  follows: 

Northbridge   9.87  acres 

Millville    2,02  " 

Upt on   .  9.64  " 

Total  21.53  acres 
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460 


18 


20 


■BLACKSTONE- 

22 


-MILLVILLE- 

24 


UXBRIDGE 


26 


28 


30 


32 


34 


NORTHBR 

36 


440 


400 


U 
UJ 


z 
o 

\- 
< 
> 

UJ 

_l 

UJ 


360 


320 


280 


LEGEND 


NORMAL   WATER  LEVEL 
MARCH  1936   FLOOD   LEVEL  _ 
MAXIMUM  BRIDGE  CLEARANCE 
DAMS 

SITE 

CREST -ELEV. SHOWN 
TOE  -  ELEV.  SHOWN 
CREST-ELEV.  SHOWN  - 
TOE -ELEV.  NOT  SHOWN 


NOTES 

EXISTING  POWER  DAMS  NUMBERED 
TO  CORRESPOND  TO  TABLE  NO.  15 
BRIDGES  NUMBERED  TO  CORRESPOND 
TO  TABLE  NO.  19 


240 


200 


160 


-147.99  ELEV.  CREST 
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f,     Sncroachment  of  Rural  Buildings  on  Flood  Plain 


None 


g.     Cover  and  Adequacy 

Forest  cover,  in  the  Blackstone  valley  is  at  the  present  time 
adequate,  (See  table  1  pa^e  2),  Most  of  the  hillsides  Twhere  seri- 
•ous.  erosion  or  accelerated,  run-off  might,  occur  a,r.e  vrooded,  ,1'Jhile 
much  of  the  present  cover  would  scarcely  be  temed  forest,  the 
sprout  gro^wths,  cordwDod  lands  and  small  tim.bers  serve  much  the  same 
purpose.  Open  lands  so  located  as  to  be  possible  sites  for  soil 
erosion  are  usually  well  sodded  pasture  or  occasionally  turned  hay 
lands.  In  the  past,  vAien  the  original  timber  was  cut,  soil  erosion 
did  take  place  and,  as  a  result,  the  stream  beds  were  heavily  silt- 
ed. The  loss  of  soil  impoverished  some  lands,  but  as  natural  re- 
forestation took  place  erosion  ceased.  The  main  problem  in  the 
maintenance  of  cover  as  related  to  flood  control  is  the  preserva- 
tion of  present  vroodlands  to  prevent  undue  destruction, 

2.     Low  Water  Control 


No  low  water  control  exists.  Regulation  is  entirely  a  matter 
of  the  needs  of  the  mills  operating  at  the  various  privileges, 
(See  Te.ble  12  listing  storage    basins  and    existing  reservoirs  page 

3h. 


B,    ¥fator  Povrer 


1,     Developed  Power 


The  Blackstone  Paver  has  long  been  noted  as  one  of  the  most 
completely  utilized  streams,  in  the  world.  Not  only  has  the  fall  on 
the  main  river  been  fully  developed  by  dams  built  at  various  times 
along  its  course,  but  on  the  tributaries  practically  all  of  the  po- 
tential poY/er  has  been  used  at  one  time  or  another  during  the  past 
century.  In  June,  1937* 'the  total  horsepower  of  the  wheels  install- 
ed was  9»7U0,  as  listed  in  (Table  15,  page  l\.5>  and  summt.rized 
in  (Table  l6,  page  52). 
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Table  16 

* 

SUmi^Y  OF  i/ATER  POtfV'ER 
FOR  THE 


BLACKSTONE 

VALLEY  IN 

IvIASSACHUSETTS 

liYDRO- 
POVrER 

NUMBER 
OF 
FALLS 

HEAD 
FEET 

THEORETICAL 
H.P.  605^ 
OF  TIME 

:  PRESEI'JT 

■  I-I.P. 

Developed 
and  in  use 

25 

377 

3310 

6570 

Developed 

but  not  in  use 

10 

155 

1175 

2370 

Abandoned  sites 

4 

48 

400 

800  •* 

TOTALS 

39" 

580 

4885 

■'9740 

Most  of  the  mills     listed  in  the  tables  are  of  such    size  that 
their  demands  for  power  are  in  excess  of  the  capacity  of  the  stream, 
so  that    either    steam  from    auxiliary    plants  or    electricity  from 
near-by  transmission  lines  is  now  their  main  sources  of  pov/er. 

The  elevation  of  the  upper  dam  at  the  South  Works- of  the  Amer- 
ican Steel  &  Wire  Company,  Worcester,  is  440.70  feet.  Of  the  total 
fall  between  this  point  and  the  tidewater  in  Rhode  Island, 151  feet 
occurs  in  Rhode  Island  belovj-  the  Saranac  Mills  of  the  American 
inoolen  Company's  privilege  in  Blackstone.  Between  the  American 
Steel  &  Wire  Company^ s  dam  and  the  Saranao  Mills,  American  Woolen 
Company's  tail  vra.ter,  there  is  thus  a  total  fall  of  287  feet.  At 
the  present  time  this  287  feet  of  fall  in  the  Blackstone  River  in 
Massachusetts  is  utilized  as  follov/s: 


99.5 

feet 

is  developed  and  in  use. 

33 

feet 

is  developed  but  novi  idle. 

12 

feet 

is  developed  but  equipment 

in  need  of  repair  or  replacement. 

22 

feet 

has  hydraulic  equipment  but  dam  destroyed. 

14 

feet 

water  used  fox  process. 

48 

feet 

abandoned  sites. 

58.5 

feet 

has  no  developm.ent  of  any  kind. 

287 

*The  data  for  rated  installed  capacity,  and  the  head  on  all  fells,  was  obtained  by  a 
field  survey  of  the  rivers  and  millB.  The  rated  capacity  of  the  installed  hydraulic  e- 
quipment,  9700  h.p.,  is  double  the  theoretical  power. 
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2.    Undeveloped  Pov/er 


Most  of  the  undeveloped  sites  on  the  tributaries  are  of  little 
importance  because  the  amount  of  water  available  is  limited,  -and 
none  of  the  sites  run  as  much  as  50  h.p. 

C .    l^^erSupply   •  •  i  . 

1 .  Municipaj. 

The  problem  6f.  municipal  water  supply  in. the  Blackstone  River 
valley  is  not  critical.  Only  five  towns  lack  substantially  com- 
plete v^ater  supplies.  These  are  Bellingham,  Sutton  and  Upton  v/ith 
partial  water  supplies,  and  the  tovra.s  of  Mendon  and  Millville  mth 
no  water  supplies.. 

Detailed  informs.tion  of  the  various  vj-ater  supplies  for  all  the 
municipalities  in  the  valley  is  given  in  the  following  table: 
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Table  1? 


WiTEE  SUPPLY  CONDITIONS  IN  PLACK3T0NE  RIVER  VALIEY 


TOWN 

1935 

POKJt 

LATION 

HUMPER 
OF 
SERVICES 

PUBUC  ) 
PRIVATE  ) 
DISTRICT ) 

SOURCES 

OF 
SUPPLY 

AVERAGE 
CONSLWriON 
GvP.D.-1935 

Auburn 

6.535 

513  P 
-  G 

Auburn  Water  Co, 
Woodland  Park 
Watftr  District 

Dug  &  Tubular  Wells 
Worcester  Water  Supply 

- 

Bellingham 

3»05i 

-  G 

District 

Woonsocket,  R.I, 
Water  Supply 

- 

Blacks tone 

4,588 

-  G 

Public 

Woonsocket,  R.I, 
Water  Supply 

Douglas 

2,403 

260  P 

Public 

Tubular  Wells 

188,000 

Graf  ton 

7.^81 

478  P 
5^  P4G 

Grafton  Water  Co, 
Saundersville 

Duff      Tubular  Well«! 
Dug  &  Tubular  Wells 

l^fi  000 

Hope dale 

3,068 

-  P 

Public 

(See  Milford) 
Dug  Wells  &  Charles 
River 

- 

Ifiicester 

4,42^ 

-  G 

5f;o  p 

Leicester  Water 
Supply  District 
Cherry  Valley  & 
Rockdale  Water 
District 

Dug  A  Tubular  Wells 
Dug  Wells 

- 

** 

Kfendon 

1,2^5 

No  Supply 

Mi  llbury 

^  .879 

51  I' 

Mi llbury  Water  Co, 
Jfeple  Hillside 
Water  Co, 

Dug  Well 
Worcester  Water 
SuDnlv  Co . 

Millville 

1.901 

No  SUTJTjlv 

Northbridge 

10,577 

i87  P 

Whitin  Machine 
Works 

Tubular  Wells 
Springs 

Cook  Allen  Reservoir 

^15,000 

Shrewsbury 

7,144 

1,242  P 

Public 

Tubular  &  Gravel 
Packed  Wells 

285,000 

Sutton 

2,408 

B4  P&G 

Sutton  Water  Co, 

Dug  &  Tabular  Wells 

Upton 

2,U3 

-  P 

Knowlton  ^  Sons  Co. 

Tubular  Wells 

Uxbridge 

^,397 

878  P&G 

Public 

Tubular  Wells 
Springs 

23i,000 

Worcester 

190,471 

30,094 

Public 

Kettle  Brook 
Reservoir  No.  1 

14,829,000 

Kettle  Brook 
Reservoir  No,  2 
Kettle  Brook 
Reservoir  No.  3 
Kettle  Brook 
Reservoir  No,  4 
Lynde  Brook 
Reservoir 

3uinapoTet  Pond 
pper  Holden 
Reservoir 
Lower  Holden 
He servo ir 
Kendall  Reservoir 
Pine  Hill  Reservoir 

P  -  Pumping 
G  -  Gravity 
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2.     Independent  Industrial 

The  valley  is  very  highly  developed  industrially,  and  the 
waters  of  the  Blackstone  and  its  tributaries  are  used  extensively 
for  manufacturing  purposes.  Industries  were  originally  located  here 
due  to  the  availability  of  an  excellent  supply  cf  pure  water.  Many 
of  the  streams  have  since  "become  so  grossly  polluted  that  in  some 
cases  it  has  been  necessary  for  the  industries  to  develop  independ- 
ent supplies  for  manufacturing  purposes  or  to  obtain  water  from  the 
municipality. 

D.     Stream  Pollution  and  Waste  Disposal 

1 .  General  Discussion 

The  city  of  Worcester  and  the  towns  of  Hcpedale  and  Northbriclge 
have  plants  for  what  is  termed  the  complete  treatment  of  domestic 
sewage.  A  privately  owned  plant,  operated  by  the  William  Knowlton 
Hat  Company,  located  in  the  village  of  West  Upton,  partially  treats 
the  sewage  and  some  of  the  industrial  waste  originating  in  this 
village.  The  rest  of  the  towns  dispose  of  their  sewage  by  means  of 
private  sewers,  consisting  of  a  pipe  line  led  to  a  convenient  out- 
let, or  by  cesspools,  septic  tanks  and  privies. 

The  discharge  of  large  amounts  of  industrial  and  domestic 
waste  into  the  river  and  its  tributaries  has  caused  a  high  degree 
of  pollution  from  Worcester  to  the  Rhode  Island  state  line.  The 
unsightliness  along  the  streams  has  been  further  accentuated  by  the 
general  disposal  of  industrial  waste,   town  refuse  and  nhbish. 

The  most  unsanitary  conditions  have  been  created  in  Leicester, 
Millbury  and  Uxbridge  by  the  promiscuous  discharge  of  sewage  from 
the  large  number  of  outlets  in  these  towns.  Sewage  is  also  dis- 
charged from  some  of  the  other  towns  in  the  valley,  and  at  times  of 
high  ran-off  a  large  amount  of  sewage  and  storm  water  is  discharged 
from  combined  sewers  in  Worcester.  Seepage  from  privies,  cesspools 
and  septic  tanks  located  near  the  banks  add  to  the  pollution  of  the 
stream.  Appendix  D  is  a  swiimary  of  the  sanitary  conditions  as  con- 
densed from  report  on  "Sources  of  Pollution  of  the  Blackstone  River 
Valley",  prepared  by  the  W.P.A.  State  Planning  Projects. 

2.  IndeT?endent  Industrial  Waste 

The  major  sources  of  industrial  waste  pollution  are  located  in 
Worcester  from  the  discharge  of  pickling  liquors  and  other  waste 
water  from  wire  manufacture  and  the  discharge  of  waste  from  a  gas 
plant.  Industrial  wastes  from  the  large  n^omber  of  woolen  industries 
in  the  valley  have  caused  offensive  conditions  in  the  main  stream 
and  many  of  its  tributaries. 
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Table  18 

VOnJME  OF  INDUSTRIAL  WASTE  DISCHARGED  lOTO  STREME  OF  BLACKSTOAE  VAUSZ 


TOWN 


rRODUCT 


VOLUME  OF 
WASTES 
GAIS.FER  DAY 


DISPOSAL 


le  icester 
Au  burn 


Worcester 


Millbury 


Sutton 


Grafton 

Douglas 
Northbridge 


Upton 
Uxbr  idge 


Hope dale 
Ifendon 


Woolen  cloth 
Woolen  yarn 

Tallow,  hides  ^  fertilizer 
Woolen  cloth 
Woolen  cloth 
Wire 

Afechine  Knives 
Ifechine  Knives 
Clean  clothes 


Wire 

Woolen  cloth,  cotton  & 
linen  yarn 
Electricity 
Wire 

Gas  and  by-products 
Wire 

Scovired  wool 

Scoured  wool 
Linen  &  cotton  thread 
Woolen  cloth 
Scovired  wool 

Wire 
Felt 

Clean  clothes 
Woolen  cloth 
Clean  clothes 
Carbonized  shoddy 

Yarn 

Woolen  cloth 

Woolen  cloth 

Spinning  rings,  Textile 

machinery,  cotton  goods 

Colored  paper 

Rayon  cloth 

ilelt  hats 

Woolen  cloth 
Woolen  cloth 
Woolen  cloth 

Carbonized  and  dyed  shoddy 

Shuttles 

Shoddy 


187,000 
33,000 

^50,000 

27,000 

513.900 
52,100 
17,500 

81,000 
20,000 


35,000 
155,000 

4(^8,000 

3,4^;b,(;oo 

200,000 

3,113,400 
54,000 

55,000 
44,000 

154,000 
55,000 

82,000 
122,800 

0,450 
630,000 

7, COO 
30,000 

9,000 

800,000 

1,170,000 

Small  amounts 
from  3  plants 

5,000 
Small  aJDOunt 
100,000 

1,^00,000 
530,000 
252,000 

35>ooo 
15,000 
35,000 


Kettle  Brook 
Kettle  Brook 
Kettle  Brook 
Ramshorn  Brook 
Kettle  BrooK. 
Kettle  Brook 
Tatnuck  Brook 
Beaver  Brook 
Settling  tank  & 
filter.  Effluent 
to  Tatnuck  Brook 

Middle  River 
Middle  River 

Middle  River 
Mill  Brook  Channel 
Mill  Brook  Channel 
Blackstone  River 
Lagoon  and 
Ramshorn  Brook 
Singletary  Brook 
Singletary  Brook 
Singletary  Brook 
lagoon,  seepage 
to  Blackstone  River 
Blackstone  River 
Blackstone  River 
Blackstone  River 
Blackstone  River 
Cold  Spring  Brook 
Part  to  cesspool, 
part  to  Mumford  River 
Quins igamond  River 
Blackstone  River 
Mumford  River 


Blackstone  River 
Blackstone  River 
Part  to  sewBge  disposal 
plant,  part  to  W.  River 
Mumford  River 
West  River 
Blackstone  River 
Plackstone  River 
Mill  River 
Mill  River 


57 


E.  Irrigation  and  Drainage 

1.  Existing  Irrigation 

a.  Use.  Because  of  the  uniform  distribution  of  adequate  rain- 
fall throughout  the  year  there  is  no  irrigation  in  the  valley  ex- 
cept for  16  acres  (cranberry  patch)  in  the  town  of  Hopkinton  near 
North  Pondt 

2,  Existing  Drainage 

There  are  no  areas  which  have  artificial  drainage. 

F.  Inland  Water  Recreation  and  V/ildlife 

The  Blackstone  River  is  essentially  an  industrial  stream,  and 
cannot  be  intensively  developed  for  recreation.  There  is  some 
canoeing,  but  the  landscape  is  not  extremely  attractive,  and  too 
many  portages  exist  for  convenience.  Fishing  is  poor,  due  to 
stream  pollution.  A  few  of  the  headwater  bodies  and  streams  offer 
bathing,  boating  and  reasonably  good  fishing.  Wildlife  is  chiefly 
confined  to  the  small  game  types  such  as  fox,  rabbit,  raccoon, 
squirrel,  and  to  game  birds  such  as  pheasant,  quail  and  woodcock. 
There  is  a  limited  stock  of  deer. 

There  are  four  state  forests  and  one  state  reservation  partly 
or  wholly  within  this  area  which  offer  outdoor  recreation  opportun- 
ities. 

Douglas  State  Forest  -  3,735  acres  -  located     in  the  town 

of  Douglas 

Spencer  State  Forest  -  1,016  acres  -  lying  in  the  towns  of 

Spencer  and  Leicester 

Sutton  State  Forest     -      600  acres  -  in  the  town  of  Sutton 

Upton  State  Forest      -  2,528  acres  -  in  the  tov/ns  of  Upton 

and  Worthbridge 

Purgatory  Chasm  State  Reservation    -  80  acres  -  located  in 

Sutton 

In  addition  to  these  state  areas  there  are  numerous  local 
municipal  parks  providing  some  opportunities  for  active  recreation. 
The  State  maintains  two  fish  hatcheries  located  in  Suttonjthe  Sutton 
State  Fish  Hatchery  of  22.74  acres,  and  the  Sutton  Pond  System  of 
180.23  acres. 

G.  navigation 

The  Pavrbucket  (Seekonk)  River  is  navigable  from  its  mouth  to 
Pawtucket,  R.T.,  a  distance  of  5.2  miles.  The  channel  is  16  to  18 
feet  deep  at  mean  low  water,  and  150  to  230  feet  r;ide  as  far  as  the 
ledge  rock  area  between  the  Pawbucket  wharves.  From  this  point  up- 
stream 0.2  miles  to  Division  Street    bridge  the  channel    narrows  to 
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60  to  100  feet,  and  the  depth  remainG  the  same.  At  the  present 
time  the  controlling  depth  in  the  upper  reach  is  about  13.5  feet. 
The  mean  tidal  range  is  about  4.7  feet  at  the  mouth  and  6.0  feet  at 
Pawtucket . 


Since  the  abandonment     of  the  canal  in  1848  none     of  the  upper 
portions  of  the  river  have  been  used  for  navigation  purpo'ses. 


CHAPTER  V 


PROBLS'IS  AND  PROPOSALS  FOR  SOIUITOH 


A.     Flow  Control 

1.     Flood  Control 


It  is  apparent  from  the  total  flood  damage  loss  suffered  dur- 
ing March,  1936,  that  the  construction  of  detention  basins  or  res- 
ervoirs does  not  seem  to  be  justified  at  this  time.  The  total  es- 
timated direct  damaire  in  the  Blackstone  valley  amounted  to  approxi- 
mately $1,609,153,  but  on  analysis  a  great  deal  of  this  damage 
could  be  attributed  to  negligence.  This  is  clearly  indicated  in 
the  complete  listing  of  all  damage  in  Appendix  C.  All  the  possi- 
ble detention  basin  sites  selected  from  U.  S.  G.  S.  topographic 
sheets  were  indicated  on  a  special  map.  High  flowage  damage  and 
other  costs  make  the  consideret ion  of  most  of  them  doubtful  at  this 
t  ime . 


It  is  possible  that  with  the  fonnation  of  the  mill  owners' 
committee, as  indicated  in  paragraph  i,  page  ,  and  the  creation  of 
a  flood  district,  some  of  those  sites  would  be  considered  in  con- 
nection with  po^ver. 

Above  tixe  Worcester-Millbury  line  there  is  an  approximate 
drainage  area  .  of  65.5  square  miles.  The  city  . of  Worcester,  which 
lies  within  this  area,  suffered  a  flood  damage  of  approximately 
•1^700,000.  'Yithin  this  area  there  are  no  economical  flood  control 
reservoir  sites.  The  question  of  flood  relief  for  this  area  has 
been  discussed  in  a  special  report  by  the  engineering  departm.ent  of 
the  city  of  Vforcester*.  The  improvement  suggested  include  a  by- 
pass for  the  Kettle  Brook  area,  some  channel  improvement  on  the 
main  river,  together  with  some  tunnel  construction  for  the  Quins ig- 
amond  area,  and  a  diversion  for  Leesville  area.  Inasmuch  as  most  of 
these  improvements  materially  increase  flows  in  the  main  stream, 
they  would  probably  be  matters  for  coTrmiittee  or  interstate  consid- 
eration. 

•See  Apptcdlx  C 
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a«     Reservoirs  and  Detention  Basins 


As  a  preliminary  step  before  field  investigation,  s.n  attempt 
was  nade  by  the  'Yorks  Progress  Administration  engineers  to  locate 
on  the  U.  S.  G.  S»  topograpliic  sheets  all  possible  sites  v;here  ad- 
ditional storage  or  a  detention  basin  could  be  located.  About  28 
such  sites  were  located  on  the  maps.  These  sites  included  the 
three  basins  which  v;ere  surveyed  by  Mr.  John  R.  Freeman  in  1906; 
located  one  each  on  the  Peters,  Li  11  and  Vfest  Rivers.  The  list  in- 
cludc5s  :'iany  locations  v/hich  must  of  necessity  be  eliminated  because 
of  excessive  costs  or  local  damage.  On  none  of  the  sites  selected 
by  the  project  engineers  were  surveys  sufficiently  advanced  to  de- 
cide on  their  ultimate  feasibility.  ¥/hero  construction  costs  ap- 
peared low  and  promising,  data  as  to  property  damage  and  rights  to 
be  acquired  were  lacking.  In  some  cases  it  is  f-ippB.rent  that  this 
property  d:image  would  be  excessive.  None  of  the  sites  selected 
showed  sufficient  promise  for  immediate  recormendation,  but  it  is 
possible  on  a  more  extended  survey  that  out  of  the  28  sites  one  or 
two  might  show  justification  if  considered  in  connection  with  poxver, 
flood  control,  sewage  dilution,  and  other  uses  on  a:^  interstate 
basis. 


b.     Channel  Improvements 

Although  the  channel  conditions  along  the  Blackstons  River 
ha^e  been  shown  to  be  unnecessarily  bad,  it  is  rot  believed  that  a 
general  construction  program  for  improvement  should  be  made  at  this 
time.  The  excessive  costs  would  not  justify  the  benefits.  It  is 
recommended  that  a  general  clean-up  be  made  of  the  accumulated  de- 
bris, ircluding  the  removal  of  overhanging  trees  and  any  obstruc- 
tions brought  about  by  general  neglect,  Tliis  clean-up  would  go  a 
long  way  toward  bettering  flood  conditions  from  V/orcester  to  the 
Rhode  Island  state  line.  An-.'-  plans  for  extensive  channel  improve- 
ment call  for  joint  action  by  Jiassachusotts  and  Rhode  Island.  Gen- 
era-l  plans  have  been  made  and  are  on  file  with  the  I.iassachusetts 
State  Planning  Board.  These  are  listed  in  '^^ppondix  E.  Flood -pro- 
voking conditions  such  as  the  disposal  of  rubbdsh  and  general  vmste 
by  both  towns  and  industries  should  be  prohibited.  Bridge  onenings 
which  are  inadequate  should  be  enlarged.  The  restricted  openings 
at  the  bridges  are  shown  on  special  bridge  plans  filed  with  the' 
Massachusetts  State  Planning  Board.  Table  19,  which  follows,  lists 
all  the  bridges  on  the  Blackstone  River,  some  of  'vhich  liad  little 
clearance  or  were  submerged  during  the  March,  1936  flood.  This  is 
indicated  by  the  bottom,  elevation  of  the  lowest  bridge  member,  nor- 
mal water  level  and  the  elevation  attained  by  the  flood. 
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Table  19 

ffilDSES  -  BUCKSTOI^;  RIVER 


NO. 


TOWN 
OR 
CITY 


NAME 


"MIXES'" 

FROM 

STATE 

LINE 


IDTOST 
MElviBER 
EIEV. 


NORMAL 
WATER 


FliDOD 
ELEV. 

193^ 


R.R.OO'S 

NUMBER 


1. 

2. 

3. 

■  4. 
5. 

6. 
7. 
8. 

9. 
10. 
11. 


IC. 

17. 
18. 

19. 

20! 

21, 

22. 

23. 

24. 

25. 

2i. 

27. 
28. 

29. 

31. 
32. 
33. 

34. 

36. 
37. 


Blackstone 


Millville 


12.  lie  bridge 

13.  " 

14.  " 
15- 


Northbr idge 


Grafton 


Sutton 


Millbury 


R.  R. 


State  Line  Bridge 
St.  Paul  St.  " 
Bridge  St.  " 
R.  R. 

I^dland  Div. 
Bridge 

R.  R.  Bridge 
R.  R.  Bridge 
R.  R.  Bridge 
Covered  Bridge 
'1  Central  St." 


Concrete  Bridge 
Route  122 
R.  R.  Bridge  . 
I^ndoni  St.  Bridge 
E.  Hartford  St." 

Church  *St.  " 
Kupfer  Bros.  ,  " 
Highway  " 
Route  122A 
Paul  Whitin  Go." 

Wascanut  Mills 
Bridge 

Highway  Bridge 
Route  122A 
Pleasant  St. 
Bridge 

Pleasant  St. 
Bridge 

Pleasant  St. 
Br  idge 

R.R.  Trestle 
Bridge 

Mill  St.  Bridge 
R.  R.  " 
Plea  sant  St . 
Bridge 

Cross  St.  Bridge 
II      II  II 

Hiverlin  St. 
Bridge 

Providence  St. 
Bridge 

South  I&iin  St. 
Bridge 

R.  R.  Bridge 
Elm  St.  " 
R.  R.  " 
Ifelters  Co. 
Bridge 


.14 
.42 
.70 
.88 


2.85 
2.85 
3.20 
3-44 
3.78 
3-78 


7.45 
10.23 
12.3? 

15. 80 
16.70 
17. 80 

18.20 

20.30 

21.00 

22.5 

22.5 

22.5 

22.88 

23.70 
24.25 
24.25 

24.90 
24.^ 
25.90 

26.00 

26.30 

26.50 

26.70 
27.  CO 

27.25 


183.08' 
l6f^.i+8' 
172.09' 
197.37' 
181.61' 

221.71' 
215.47' 


205.0*' 
210.05' 
213.66' 


7-26  219.91' 


221.33' 
227  85' 

246.20' 
257.40' 

261.14' 
264.  M' 

268,09' 

282.32' 

285.55' 

■302.82' 

299.87' 

297.13' 

308.85' 

325. h3; 

340. 11' 
331.88' 

339.86' 
337.03' 
352.25' 

357.16' 

385.87' 

?92.20' 
406. 08' 
•=l98  86' 

395  75' 


152.7' 
153 .0' 
152.30' 
162.40' 
152.4' 

192  3' 
192.3' 
1^3,0' 
193.2' 

200.2' 
200.2' 

208.4' 

208. 5' 
219. 0' 
23i.6' 

245.4' 
257.60' 
258  2' 

258. 80' 

270.0' 

278.7' 

294.90' 

294.9' 

294.9' 

296.6' 

309.5' 

317.00' 
319.0' 

333.5'. 

333.60' 

347.7' 
349.30' 

367 . 80' 

382.10' 
381.4' 
389-4' 
390.4' 


164.00' 

165 . 20' 
169,50' 
171.52' 
171.40' 

202.00' 
201,90' 
203.10' 
204.20' 
209.50' 
209.20' 

219.50' 

220.80' 
228.75' 
245.20' 

259.05' 
265.00' 
268.00' 

271.50' 

281.90' 

286.20* 

303.80' 

3O8.5O' 

3O8.5O' 

307.50' 

323.00' 
331.50' 
331.00' 

343.30' 
343.30' 
356.50' 

358,20' 

375.20' 

388.10' 
388.40' 
391.50' 

394.75' 


#34.64 


fl7.92 
^35.^5 

^37-67 

ri9.4o 

^9  72 


#2 


#23.19 


#3 

#2  • 
#1 

#34.30 
#35.29 


#37.33 
#37.74 
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BRIDGES  -  BLACKSTONE  TiTm 
(Gonf  d) , 


NO. 
38.' 

39. 
40. 

41. 
42. 

43. 
44. 

45. 

AC. 

47. 
48. 
49. 

50. 
51. 

53. 
54! 


TOWN 
OH 
CITY 


NAME 


MILES- 
EROM 
STATE 
LIJJE 

LOWEST 
MEMBER 
ELP7. 

NaR^M. 
WATER 

FIOOD 
EIEV. 
1936 

28.25 

408.72' 

398.6' 

406.50' 

28.40 

403.27' 

398.8' 

408. 50' 

29.30 

435-95' 

405  •30' 

413.50' 

B.H.CO'S 

BRIDGE 
^lUMBER 


Millbury  Providence  Pike 

Bridge 
"  lifecracken  St. 

Br  idge 

"  Highway  Bridge 

Route  20 

Worcester        Millbury  St. 

Bridge 

■•  "  A.S.&W.  Co.  , 

3r  idge 
.  "  p..  P.  Bridge 

"  Middle  River 

Rd.  Bridge  , 
"  South bridge  St. 

Br  idge 
"  R.R.  Bridge 

above  South.br idge 

St.' 

.  "  Eremont  St . 

Br  idge 

"  ■  R.R.  Bridge  on 

Kfein  Line 
.  "  R.  R.  Bridge  at 

Reed  &  Prince 
Wfi.  Co. 
"  Webster  St. 

Bridge,  Kettle 
BrooK 

"  Worcoster  Elec. 

L5ght  Co.  Bridge 
."  Worcoster  Elec. 

Light  Co. 
2nd  Bridge  ■ 
"  R.  R.  Bridge 

!  Curtis  Pond 

Auburn  Leosville 
Bridge 


30.60 
31.25 

31.30 
32.14 

32.42 

32.70 

33.30 
33-42 

33.50 
33.70 

33.75 
34.25 

34.70 

35.25 


419-92' 
^1.17' 

440.16' 
447.35' 

448.36' 
4^1.34' 

467.39' 
473.86' 
469.66' 


474.48*  ■ 

474.78' 

496. 86« 
482.40' 


415.5'  426.50" 

432.17'  447-00' 

433.10'  441.20'  #41,41 

445. 1'  451.20' 

445.2'  448.75' 

456.6'  461.00*  #68.92; 

461.2'  470.20' 

461.3'  467.50' 

461.3'  470.40' 


470.14'       464.30'  470.00' 


464.3' 
464.3' 

473.6' 

476..  r 


482 .40' 
471.00' 

493-50'  #47.16 

482.00' 
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c .  Raising  Structures 

It  is  recognized  that  a  complete  re-construction  program  would 
be  impossible  on  account  of  the  tremendous  costs  involved.  The 
raising  of  highway  bridges  involves  the  re-grading  of  approaches, 
street  grades  and  other  complications.  Some  work  has  been  done  by 
the  Public  Utilities  in  raising  and  re-locating  their  equipment  so 
as  to  lessen  flood  dangers.  Factories  have  likewise  profited  by 
their  experiences  in  storing  flood-perishable  products.  Roadways 
damaged  by  the  flood  have  been  repaired.  In  most  cases  within  the 
area  it  will -be  found  cheaper  to  replace  flood -damaged  highv/ays 
than  to  re-locate  them. 

d.  Dikes 

An  examination  of  the  river  from  Worcester  to  the  Rhode  Island 
state  line  does  not  indicate  that  diking  would  be  practical  or  econ- 
omical , 

e.  Erosion  Control 


Generally  erosion  is  not  a  problem  except  at  bridge  approaches 
where  planting  or  similar  measures  will  be  effective. 

f .  Rehabilitation  and  Zoning  of  Areas  Subject  to  Floods 

Zoning  ordinances  should  be  roviced  or  promulgated,  and  build- 
ing codes  amended  so  that  dwellings  shall  not  bo  constructed,  and 
commercial  structures  limited  according  to  the  hazards  presented  in 
each  definite  area.  This  nay  require  state  legislation  to  be  ef- 
fective. Pending  such  local  zoning  as  may  be  proposed  by  the  var- 
ious municipalities  it  is  suggested  that  all  areas  subject  to  flood- 
iBg  be  marked  by  having  monuments  or  markings  placed  at  critical 
points  showing  plainly  the  elevation  attained  by  freshet  rises  or 
floods,  as  a  direct  warning  to  occupants. 

g,  Ref ores tat ion 


The  problem  confronting  the  Blackstone  valley  is  the  mainten- 
ance of  the  present  forest  cover  rather  than  the  re-f orestat ion  of 
nev;  areas,  since  only  limited  sections  on. slopes  important  in  rela- 
tion to  floods  have  been  cleared,  and  any  plan  would  only  have  a 
slight  effect  upon  the  run-off.  It  is  possible,  however,  that  in 
the  future,  through  the  State  Department  of  Forestry  and  Conserva- 
tion, some  olan  may  be  devised  whereby  jjnportant  slope  areas  can  be 
protected  by  public  ov.Tiership  or  private  o''Amership  under  supervis- 
ory control. 

The  fact  that  the  problem  of  maintaining  the  present  forest 
cover  is  unsolved  is  illustrated  by  the  recent  clearing  of  impor- 
tant slones  on  a  small  privately  owned  area  above  Rice  City  Pond 
near  the  Northbridge  town  line. 
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h.    Justification  of  Flood  Control 

It  is  recognized  that  flood -control  measures  offering  some  as- 
surance to  property  owners  in  areas  subject  to  flooding  increase 
property  values,  vihich,  in  turn,  offer  better  returns  in  taxation. 
Inasmuch  as  a  great  deal  of  the  damage  has  been  caused  by  neglect 
of  channel  conditions,  it  is  believed  that  the  recommendations  un- 
der paragraph  b  would  go  a  long  way  toward  alleviating  much  of  the 
damage  suffered, and  would  be  the  best  preliminary  program  to  follow 
pending  interstate  action.  The  topography  of  the  region  furnishes 
many  possible  sites  for  detention  basins,  but,  unfortunately,  towns, 
railroads,  industrial  developments  and  summer  cottages  have  occu- 
pied the  most  likely  sites,  so  that  only  at  prohibitive  costs  can 
they  be  taken  over  for  flood-control  purposes.  Flood  control  is  a 
business  proposition,  and  the  cost  of  preventing  damage  must  not 
exceed  the  dam.age  itself  averaged  over  a  period  of  years  and  capi- 
talized • 


i.    General  Policy  of  Flood  Control 

Flood  control  in  the  Blackstone  valley  is  a  matter  for  inter- 
state consideration.  It  is  a  question  whether  major  channel  im- 
provements along  the  Massachusetts  portion  of  the  river  alleviating 
flood  conditions  in  this  state  might  not  at  the  same  time,  due  to 
increased  capacity  of  the  channel, pass  along  much  larger  peak  quan- 
tities of  water,  thus  ccusing  more  serious  conditions  in  Rhode  Is- 
land. • 


Flowage  rights  are  so  vested  at  each  point  v/here  -there  is  a 
privilege  that  only  an  absolute  agreement  among  the  owners  them- 
selves could  bring  about  any  changes  in  flow  conditions.  V-.Tiile  the 
present  storage  is  comparatively  high,  many  of  the  ponds  are  badly 
silted,  reducing  their  effective  storage.  It  is  possible  that 
through  a  Commission  in  Massachusetts,  in  conjunction  with  the  State 
of  Rliode  Island  and  the  various  mill  owners, some  sort  of  palliative 
flood-control  measures  can  be  adopted  involving  the  partial  empty- 
ing of  all  the  present  storage  basins  in  the  watershed,  depending 
uoon  snow  cover  and  other  conditions  which  might  indicate  flood 
dangei-s ,  The  various  reservoirs  could  thus  be  drawn  dovm  to  take 
care  of  expected  freshet  flov/s.  Such  a  plfin  Vifould  be  possible  only 
through  the  co-operation  of  all  the  oivners  of  flowage  rights,  and 
could  only  be  successful  if  the  entire  valley  v/as.  oper'ited  as  a 
flood-control  district,  either  by  the  mutual  consent  and  co-opera- 
tion of  all  parties  concerned,  or  the  creation  of  a  flood  district 
by  law. 

2 .     Low  Vfeter  Control 

Due  to    the  high    degree  of  control    exercised  at  the  various 
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privileges,  regulation  is  entirely  in  the  hands  of  the  :nill  owners. 
There  is  every  indication  that  the  cost  of  additional  reservoirs  or 
detention  basins  would  be  excessive,  and  while  further  study  is 
needed  pending  such  surveys,  no  recommendations  which  seem  feasible 
or  economical  can  be  offered. 

3.     Relation  of  Flov;  Control  to  Other  Uses 

The  general  c lean-up    of  the  river  channel,    as  recommended  in 
this  study,    will  have  little    or  no  effect  upon    other  water  uses. 

B.    Water  Power 

1.     Potential  Power 


It  is  probable  that  few,  if  any  of  the  limited  number  of  sites 
worth  consideration  v/ill  ever  be  developed  for  economic  reasons. 
Under  the  V/orks  Progress  Administration  Planning  Projects  surveys 
viere  made  at  various  water  privileges  and  dam  sites  for  the  re-de- 
velopment or  re-construction.  The  results  of  this  survey,  which 
may  be  a  matter  for  future  consideration,  will  be  found  in  Appendix 
G. 

2,    Economical  Feasibility 


In  a  general  investigation  of  power  development  the  United 
States  Engineers  in  19?9  reported  as  follows : 

"Study  of  the  United  States  Geological  Survey  maps , which  cover 
the  entire  basin, indicates  that  there  are  a  fow  sites  on  the  tribu- 
tary streams  where  additional  storage  might  be  created  to  increase 
the  wai;er  pov/er  at  existing  mills  along  the  stream  below  by  im- 
pounding the  surplus  flow  during  the  wet  months  of  the  year,  usual- 
ly from  December  1  to  May  31.  The  most  promising  of  these  sites 
were  selected  for  consideration  as  to  their  economic  value.  While 
seeking  for  available  data  on  the  subject  it  war  foi^nd  that  the 
same  question  had  been  investigated  on  at  least  five  ooosasions 
since  184S  for  groups  or  committees  of  the  mill  owners.  Although 
some  favorable  reports , based  on  scant  surveys,  had  been  submitted  - 
the  last  in  1900  -  no  further  action  towaiM  erection  of  reservoirs 
was  taken  on  the  part  of  the  manuf actui-ers .  In  1S06  the  entire 
subject  was  investigated  anew  by  Mr.  John  R»  Freeman,  an  engineer 
of  national  reputat ion,v;ho  spent  several  months  looking  up  possible 
sites,  determining  their  merits  and  preparing  an  exhausting  report. 

"Topographical  surveys  of  the  most  promising  reservoir  and  dam 
sites  were  made,  including  test  borings  at  four  dam  sites  that  ap- 
peared most  favorable.  After  a  thorough  study  of  the  matter , where- 
in errors  in  previous  reports  and  the  reasons  therefor  ivere  clearly 
shovm,  his  conclusions  v/ere,  in  brief: 

"That    the  amount  of  coal    consumption  that  could    be'  saved  to 
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your  present  steam  power  plants  by  means  of  additional  water  that 
these  reservoirs  would  make  available  for  power  on  your  turbines, 
will  not  yield  an  attractive  percentage  of  income  on  the  cost  of 
the  reservoirs  for  any  of  the  ten  sites  investigated. 

"These  sites  included  all  that  offer  any  hope  of  being  devel- 
oped at  a  reasonable  cost.  Seven  of  them  are  in  Rhode  Island  (six 
on  Branch  River  and  one  on  Cherry  Brook):  the  other  three  are  in 
Massachusetts,  one  each  on  Peters,  Mill  and  West  Rivers. 

"It  is  recognized  by  the  water  power  owners  that  some  of  their 
wheels  are  not  producing  the  full  amount  of  power  available  at 
their  privileges.  In  some  instances  the  equipment  is  old  and  inef- 
ficientjin  others  the  plan  of  development  is  more  or  less  antiquat- 
ed and  faulty  in  design;  and  in  addition,  above  several  of  the  dams 
the  pondage  capacity  has  become  greatly  reduced  by  the  gradual  de- 
posit of  silt  and  the  growth  of  vegetation  in  the  shallow  waters  or 
partly  covered  flats.  Such  modifications  as  are  needed  in  these  in- 
stallations to  increase  their  output  are  matters  of  greatest  inter- 
est to  the  individual  owners  who  are  using  the  power, and  these  own- 
ers will  naturally  continue  to  make  the  desirable  changes  whenever 
industrial  conditions  are  favorable  and  financial  benefit  to  them- 
selves is  positively  assured. 

"Any  possible  improvements  or  even  re-developments  in  these 
relatively  small  privately  owned  installations  are  too  minor  in 
character  and  extent  to  be  of  public  concern,  and  are,  therefore, 
considered  irrelevant  to  the  present  investigation, 

"At  some  of  the  smaller  available  power  sites,  due  to  the  low 
head  and  lack  of  pondage  under  their  control,  the  owners  have  not 
found  it  economical  to  re-develop  these  privileges,  and  in  T.iany 
cases  it  is  probable  that  they  will  not  again  be  used  for  power 
purposes . " 

3.     Relation  to  Increased  Flow 

The  possibility  of  increased  flow  and  storage  vfith  relation  to 
water  power  and  flood  control  is  discussed  in  paragraph  i,  page  50. 

C.    Water  Supply 

1.    Municipal  -  Extensions,  New  Systems,  Treatment 

Under  sponsorc-hip  of  the  Massachusetts  Department  of  Public 
Health  the  W.P.A.  State  Planning  Projects  have  made  studies  rela- 
tive to  the  solution  of  municipal  water  supply  problems.  Surveys 
have  been  completed  and  preliminary  plans  and  cost  estimates  made 
for  new  water  supply  systems  for  the  towns  of  Upton,  Millville,  the 
village  of  Manchaug  in  Sutton,  and  the  Elm  Hill  district  of  Auburn. 
Plans  and  cost  estimates  have  also  been  made  of  the  extension  of 
the  present  distribution  system  of  Blackstone,  and  for  a  new  source 
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of  supply.  Estimates  of  cost  of  these  proposed  water  supply  sys- 
tems follow: 


Blankstone  (extension  of  present  system)    |128,000 

Blackstone  (new  supply  and  system)    190,000 

Mi  1 1  vi  1  le  :  ;  I.:.:..  1..:...;  :..  125 , 000 

Upton     187,000 

Village  of  Manchaug  in  Sutton   ,          64  ,  000 

■'  Elm  Hill  District  of  Auburn  :  :   79,000 


2.  Independent  Industrial 

The  potential  use  of  the  streams  for  industrial  water  supplj;- 
depends  entirely  upon  improvement  of  conditions  now  existing.  Nev\: 
methods  of  disposal  and  treatment  of  domestic  and  industrial 
wastes  as  planned  will  enable  the  industries  of  the  valley  to  use 
the  water  of  the  streams  to  a  greater  extent  than  at  nresent, 

3.  Relation  to  other  Water  Uses  -  Power,  Pollution  and 

Reci-eation 

The  effect  of  reservoirs  (if  constructed)  for  future  water 
supply  will  not  be  great,  due  to  their  siaall  size.  Only  the  head- 
water of  the  streans  can  be  developed  as  sources  of  supply,  since 
the  main  stream  and  many  of  its  larger  tributaries  are  too  highly 
polluted  to  be  used.  It  is  quite  probable  that  future  sources  of 
supply  for  most  of  the  towns  will  be  developed  from  ground  water 
which  will  have  a  negligible  effect  upon  the  stream  and  other  ivater 
uses . 

D.     Stream  Pollution  and  Waste  Disposal 


The  State  Department  of  Health  is  well  av/are  of  the  deplora- 
ble sanitary  conditions  ivhich  exist  on  the  Blackstone  River.  It 
has  a  capable  technical  staff;  its  studies  of  water  and  sewerage 
purification  conducted  at  the  Lawrence  Experiment  Station  have 
developed  basic  methods  and  standards  which  have  been  adopted  by 
authorities  throughout  the  world. 

There  must  be  a  realization  that  the  waterways  are  the  "high- 
ways" by  which  a  limited  amount  of  waste  matter  rLUst  be  taken  care 
of;  that  the  Blackstone  is  essentially  an  industrial  stream;  that 
its  industrial  importance  comes  before  any  recreational  advantages 
which  might  be  suggested. 

It  is  recognized  that  gross  pollution  abuses  exist  which  can- 
not be  remedied  for  lack  of  State  authority.  Problems  v/hich  origi- 
nat'e  in  a-  tovm  can  soiaetimes  be  handled  by  local  authorities,  but 
often  the  nuisances  complained  of  are  not  serious  or  considered  at 
the  point  of  origin. 
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1.    Municipal' Sewage  Disposal  -  Extensions,  l^'ew  Systems, 
Treatment 

Department  of  Public  Health  studies  were  also  sponsored  in 
certain  of  the  municipalities  relative  to  new  methods  of  sewage 
disposal.  Field  surveys  were  made  and  preliminary  plans  and  cost 
estimates  prepared  for  proposed  sewerage  systems  and  treatment 
plants  for  the  towns  of  Blackstone,  Millville,  Uxbridge,  Millbury 
and  the  village  of  East  Douglas .  Complete  treatment  of  the  sewage 
is  proposed  in  all  cases,  consisting  of  screening,  plain  sedimenta- 
tion and  sand  of  trickling  filtration,  depending  upon  the  head  and 
area  available  at  the  treatment  sites.  Studies  are  under  way  at 
the  present  time  for  ne\i  sewerage  systems  in  other  municipalities. 
Estimates  of  cost  of  these  proposed  sewage  treatment  plants  follows: 

Blackstone    $314,000 


2.     Independent  Industrial 


No  specific  recommendations.     See  statement  on  Industrial  Waste 
in  Introduction  to  Y/ater  Resources  Studies,  Page  xxv. 

3.     Relation  to  other  Water  Uses 


Any  abatement  in  domestic  or  industrial  waste  pollution  would 
proportionately  increase  the  value  of  the  stream  for  industrial 
water  supply  purposes  and  enhance  recreational  usage. 

E.     Irrigation  and  Drainage 

1.  Irrigation 

Not  profitable.  Basin  has  ample  rainfall  for  ordinary  agri- 
cultural practice. 

2.  Drainage 

Wot  considered  a  problem. 
F»     Inland  Water  Recreation  and  Wildlife 

Since  the  Blackstone  River  is  highly  industrialized  and  pollu't>' 
ed,  there  is  no  particular  incentive  for  general  recreation  in  or 
along  its  course  unless  these  conditions  are  corrected.  Present 
draw-down  requirements  for  industrial  purposes  create  unsightly 
conditions  along  the  river  and  the  shores  of  many  lakes  and  reser- 
voirs . 


Millville 
Uxbridge 
Millbury  . 
Douglas  .. 


225,000 
651,000 
591,000 
365,000 
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1 .  Bathing 

There  are  many  ponds  and  lakes  which  offer  opportuinit ies  for 
public  beach  developments.  Prevailing  draw-dovm  conditions  will 
determine  their  advisability  for  development.  Beach  improvements 
should  be  primarily  looal.  It  is  recojranended  that  extensions  be 
made  to  the  Douglas  State  Forest  along  tlie  shores  of  Manchaug  and 
Willis  Ponds,    thus  providing  additional  sports  areas  of  all  types. 

2.  Boating 

No  recommendations  are  made  except  to  state  that  the  removal 
of  the  pollution  menace  and  some  obstructions  might  induce  canoe- 
ing on  some  sections  of  the  river. 

3.  Fishing  and  Wildlife 

The  Massachusetts  State  Planning  Board  has  undenmy  a  recrea- 
tion field  study.  This,  when  completed,  will  cont:-..in  among  other 
subjects  suggestions  relative  to  areas  which  should  be  acquired  for 
wildlife  preserves. 

ViHiile  most  of  the  heo.dwater  lakes  and  ponds  now  offer  reasona- 
bly good  fishing,  more  ideal  conditions  may  be  brought  about  by  a 
broader  restocking  program  and  a  conscious  relationship  between 
fish  culture  and  industrial  uses  of  the  reservoirs. 


There  is  need  of  increasing  the  supply  of  food  materials  for 
fish  and  wildlife  and  clearing  streams  now  clogged  with  brush 
growth  and  debris.  A  program  should  be  developed  to  conserve  the 
wildlife  resources  conforming  to  any  improvements  undertaken  to 
better  existing  conditions. 

4.     Scenic  and  other  Interest 


Since  industrial  conditions  prevail  on  the  main  stream,  pollu- 
tion and  reservoir  draw-down  cause  conditions  which  are  not  condu- 
cive to  a  rounded  recreational  program.  For  this  reason,  recrea- 
tional improvements  along  the  main  stream  should  be  confined  tp 
areas  where  the  princinal  assets  are  xvoodland  scenery  or  overlook 
features  of  sufficient  interest  to  encourage  picnicking,  camping, 
hiking  and  possible  winter  sports.  There  seems  to  be  little  justi- 
fication   for  many    large  recreational     improvements  of  state-wide 
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interest  at  this  time.  The  only  areas  of  size  to  be  recornmonded 
for  consideration,  aside  from  the  state-owned  forest  lands,  are  the 
hills  on  each  side  of  Rice  City  Pond  near  North  Uxbridge,  and  cer- 
tain lands  adjacent  to.  Douglas  State  Forest  which  should  be  acquir- 
ed • 

There  are  many  sites  v/hich  could  be  developed  for  local  parks, 
town  forests,  roadside  picnic  areas  and  wildlife  preserves.  It  is 
recoiranended  that  present  publicly    owned  areas  be  further  improved • 

G.  Navigation 


Not  practical. 


APPENDICES 
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APPENDIX  A 


CHAPTER  248  OB'  THE  ACTS  OF  1936 

(FOR  AlffimETJT  S^]E  CHAPTER  410  RELOVO 

AN  ACT  CREATING  THE  ELi*XK3'0NE  RWER  VALLI'Y  DISTRICT  AND 
DEFINIT'TG  ITS  PO^A'ERS  AW  DUTIES. 

Be  it  enacted,  etc.,  as  follows: 

S?]CTION  1.  A  river  valley  improvement  district,  to  be  known 
as  the  Blacks tone  River  Valley  District,  hereinafter  called  the 
district,  is  hereby  created  v/ithin  the  xvatersheds  of  the  Blackstone 
River  and  the  Pen  Mile  River.  The  district  shall  include  all  the 
territory  of  the  municipalities  of  Auburn,  Bellingham,  Blackstone, 
Douglas,  Grafton,  Kopedale,  Leicester,  Mendon,  Millbury,  Hillville, 
Northbridge,  Plainville,  Shrewsbury,  Sutton,  Upton,  Uxbridge  and 
Worcester . 

SECTION  2.  The  district  shall  be  under  trie  management  and 
control  of  an  unpaid  board,  which  is  hereby  created  and  shall  be 
knovm  as  the  Blackstone  River  Valley  District  Board,  hereinafter 
called  the  board.  The  board  shall  consist  of  the  mayor  of  the  city 
and  the  chairmen  of  the  boards  of  selectmen  of  the  towns  in  the 
diotrict  other  than  Millville,  and  in  the  case  of  Millville  the 
chairman  of  the  Millville  municipal  finance  coinmiss ion,  and  five 
persons,  residerts  of  the  district,  who  shall  be  appointed,  and  may 
for  cause  be  removed,  by  the  governor,  with  the  advice  and  consent 
of  the  council.  In  the  original  appointments  of  said  appointive 
members,  two  sh-5.11  be  appointed  for  the  term  of  three  years,  two 
for  the  term  of  '"wo  years  and  one  for  the  term  of  one  year,  and 
thereafter  as  the  term  of  office  of  an  appointive  member  expires 
his  successor  shall  be  appoint.f-'.l  in  the  manner  for  the  term  of 
three  years.  Flvery  m.ember  shnll  serve  until  the  qualification  of 
his  successor.  The  board  shall  arnually  on  April  first  designate 
the  chairman  of  the  board. 

SECTION  3.  The  district  shall  have  a  seal  consisting  of  a 
circular  die  bearing  the  words  "Comraonwealth  of  Mass'achusetts . 
Blackstone  River  Valley  District,  1936",  v/hich  seal  may  be  used, 
whenever  deemed  advisable  by  the  board,  on  notes  or  other  evid  nces 
of  indebtedness,  papers  and  documents  issued  or  executed  by  the 
board  or  by  any  officer  of  the  district  thereunto  authorized  by  the 
boar^  . 

SECTION  4.  The  board  may  appoint  -^.nd  may  at  pleasure  remove  a 
treasurer  and  a  clerk,  who  need  not  be  members  of  the  board,  and 
both , of f ices ,  if  the  board  deems  it . advisable,  may  be  held  by  the 
same  person.       The  treasurer  shall  :^,ive  to  the  board  a  bond  payable 
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to  the  district  with  a  surety  company  authorised  to  transact  busi- 
ness in  the  commonwealth  and  satisfactory  to  the  board  as  surety, 
in  such  sum  as  the  board  may  prescribe  and  conditioned  on  the 
faithful  performance  of  his  duties.  The  clerk  shall  take  oath  to 
faithfully  and  impartially  perform  his  duties.  The  duties  of  the 
treasurer  and  the  clerk  shall  be  those  usually  appertaining  to  said 
offices,  respectively,  and  in  addition  such  as  may  from  time  to 
time  be  prescribed  by  the  board.  The  compensation  of  the  treasurer 
and  of  the  clerk  shall  be  determined  by  the  board.  The  board  may 
also  appoint  and  deter"::ine  the  compensation  of,  and  may  at  pleasure 
remove,  a  chief  engineer,  who  shall  direct  the  engineering  work  and 
act  as  executive  manager  of  the  district.  The  compensation  of  per- 
sons appointed  under  authority  of  this  section  shall  be  paid  by  the 
municipalities  of  the  district,  except  Millville,  and  shall  be  con- 
sidered as  a  part  of  the  expense  of  m.aintenance  of  the  district. 

The  board  shall  secure  convenient  quarters  for  im  office  and 
for  the  keeping  of  maps,  plans,  documents  and  other  papers  relating 
to  the  busihoss  of  the  board.'  It  shall  at  all  tim'es  keep  full  and 
accurate  accounts  of  its  receipts,  expenditures,  disbur'se-nents ,  as- 
sets and  liabilities,  and  shall  annually  on  or  before  December 
thirty-first  make  a  written  report  to  the  governor  and  council. 

SECTION  5.  Wo  financial  obligation  shall  be  incurred  and  no 
money  shall  bo  expended  under  this  act  unless  and  until  at  least 
three  hundred  thousand  dollars  shall  have  been  allocated  by  the 
federal  government  under  authority  of  appropriate  federal  legisla- 
tion for  one  or  nore  of  the  project's  authorized  by  section  six, 
and  no  work  on  any  such  project  shall  be  commenced  unless  and  un- 
til sufficient  funds  therefor  shall  have  been  allocated  by  the  fed- 
eral government  as  aforesaid  =' 

SECTION  60  The  board,  acting  for  the  district,  may  construct 
any  or  all  of  the  following  projects,  and  thereafter  shall  main- 
tain and  operate  the  same:- 

(a)  Dams  and  reservoirs  for  the  impounding  and  storage  of  the 
ivaters  of  the  Blackstone  River  and  of  the  Ten  Mile  River,  or  either 
of  them,  and  for  the  regulation  of  the  flow  of  the  waters  thereof, 
and  v/orks,  including  dredging,  for  the  improvement  of  navigation 
thereon  and  flood  control  thereof  and  of  the  sanitary  condition 
thereof;  and  in  connection  therewith  the  board  may  provide  and 
maintain  the  necessary  pipes,  conduits,  plants,  stations  and  equip- 
ment for  the  distribution  and  delivery  of  said  waters  within  the 
district ; 

(b)  Subject  to  the  approval  of  the  State  Department  of  Pub- 
lic Health,  works  for  supplying  water  for  the  purpose  of  extin- 
guishment of  fires  and  for  domestic  use  of  the  inhabitants  of  the 
district  and  in  connection  therewith  the  board  may  lay  and  main- 
tain the  necessary  water  mains,  erect  or  acquire,  and  maintain,  the 
necessary  pumping  stations    and  filtration  plants  and  do    all  other 
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incidental  work  necessary  or  convenient  to  enable  the  district  to 
distribute  v/ater  to  said  inhabitants,  V'/ith  authority  to  fix  and 
collect  the  rate  for  the  sale  of  said  water; 

(c)  Such  roads,  bridges  and  canals  in  the  district  incidental 
to  and  reasonably  necessary  for  the  construction,  use  or  operation 
of  any  or  all  of  the  structures     and  works  outhorized  by    this  act; 

(d)  Public  parks,  boulevards  and  areas  for  reforestation  and 
the  cultivation  and  production  of  timber,  and  for  the  preservation 
of  v/ildlife  and  n.'xtural  resources,  at  and  along  such  portions  of 
the  marginal  lands  of  either  both  of  said  rivers  as  the  board  may 
deem  proper j 

(e)  Subject  to  the  approval  of  the  State  Department  of  Public 
Health,  such  trunk  sewers,  pumping  stations,  intercepting  sewers, 
connections  and'  o""her  sev/erage  works  as  may  be  required  for  a  sys- 
tem for  suitably  treating,  disposing  of  or  diverting  from  the  v;a- 
ters  of  the  Blackstone  River  and  the  Ten  Mile  Pdver,  or  either  of 
them,  sewage  and  other  pollution  originating  in  the  territory  of 
the  district; 

(f)  Such  retaining  walls,  piers  or  other  works  as  will  pre- 
vent soil  erosion  in  said  rivers,  or  either  of  them,  and  any  other 
structures  that  vdll  improve  navigation  thereon. 

S'','CTION  7.  The  board  may  make  such  contracts  and  enter  into 
such  other  arrangements  as  it  may  deem  necessary  for  the  con-struc- 
tion,  operation  and  maintenance  of  any  or  all  of  the  works  '-herein- 
before authorized,  may  purchase  necossary  materials  and  supplies 
therefor  and  may  secure  necessary  labor  therefor.  Every  contract 
calling  for  an  expenditure  of  more  than  five  hundred  dollars  shall 
bo  in  writing,  and  no  such  contract  shall  be  awarded  unless  propos- 
als for  bi.ds  therefor  shall  previously  have  been  published  once  a 
week  for  three  successive  weeks  in  two  daily  papers  published  in 
"'''orcester  county.  Such  bids  shall  be  opened  publicly  at  the  tiirie 
and  place  announced  in  such  nevifsp8.per  publication. 

SECTIO'^T  8,  In  carrying  out  the  pov/ers  and  duties  conferred 
and  imposed  upon  the  board  bv  this  act,  the  board  may  locate  and 
maintain  water  pipes  and  poles  and  wires'  for  the  transm^ission  of 
electricity,  and  any  other  necessary  equipment,  in,  on,  or  over 
public  ways,  and  in  or  over  railroad  or  railway  locations,  and  it 
may  alter  or  change  the  location  or  grade  of  any  way,  provided  that 
it  shall  not  take  in  fee  any  land  of  any  railroad  or  railway  cor- 
poration, nor  enter  upon  or  construct  any  drain,  sewer  or  other 
works  within  the  location  of  any  railroad  or  railway  corporation, 
Gxoept  at  such  times  and  in  such  manner  as  it  may  agree  upon  with 
such  corporation,  or,  in  case  of  failure  so  to  agr'e,  as  may  be  ap- 
proved by  the  State  Department  of  Public  Utilities;  and  provided, 
further,    that  in  entering  upon  and  digging  up,     raising  or  embank- 
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ing  any  way,  the  board  shall  be  subject  to  such  reasonable  regula- 
tions as  may  be  made  by  the  mayor,  aldermen,  city  council,  select- 
men, or  other  officials  having  jurisdiction  in  the  premises,  in  the 
municipality  in  which  such  work  is  performed.  In  case  of  disput-^ 
between  the  board  and  any  such  municipality,  the  question  at  issue 
shall  be  determined  by  the  State  Department  of  Public  Works. 

SECTION  9.  For  any  purpose  authorized  by  this  act  the  board, 
acting  on  behalf  of  the  district,  nay  take  by  eminent  domain  under 
chapter  seventy-nine  of  the  General  Laws,  or  acquire  by  purchase  or 
otherwise,  such  lands,  water  courses,  rights  of  way  or  other  ease- 
ments, property  and  rights  therein  as  it  may  deem  necessary.  Any 
person,  corporation  or  municipality  whose  property  has  been  taken 
or  injured  by  any  action  of  the  board  under  authority  of  this  act 
may  recover  from  the  district  under  the  provisions  of  said  chapter 
seventy-nine  such  damages  therefor  as  he  or  it  may  be  entitled  to. 
The  board  may  sell  at  public  auction  any  property,  including  land, 
acquired  by  it  hereunder  and  in  its  opinion  no  longer  needed  in  the 
perfor^:ance  of  the  powers  and  duties  conferred  and  imposed  upon  it 
by  this  act.  The  board  may  enter  upon  any  lands  or  waters  for  the 
purpose  of  making  surveys,  test  pits  and  borings,  and  may  take  by 
eminent  domain  under  said  chapter  seventy*nine  or  acquire  by  pur- 
chase or  otherwise  the  right  to  temporarily  occupy  any  lands  nec- 
essary for  the  carrying  out  of  any  of  said  purposes. 

S'^CTION  10.  The  board  may  furnish  water  to  any  municipality 
or  legally  constituted  district  within  the  district  created  by  this 
act,  and  for  .that  purpose  may  connect  the  mains  of  the  district 
with  existing  mains  and  may  locate  any  necessary  works  required  for 
the  distribution  of  the  water  in  and  upon  any  private  or  public  lo- 
cation within  any  such  municipality  or  such  legally  constituted, 
district  and  may  connect  private  seY>fers,  or  new  sewers  under  con- 
struction, with  any  existing  sewers,  and  may  operate  sewerage  sys- 
tems within  the  district  created  by  this  act  upon  such  terns,  con- 
ditions and  regulations  as  the  board  m.ay  prescribe.  The  board  may 
levy  assessments  upon  any  person  for  the  privilege  of  using  the 
sexverage  facilities  furnished  by  it.  So  far  as  apt,  the  provisions 
of  sections  twelve  and  thirteen  of  chapter  eighty  of  the  General 
Laws  shall  apply  to  such  assessments. 

SECTION  11.  Annually  before  January  first  the  board,  on  be- 
half of  the  district,  shall  certify  to  the  assessors  of  each  munic- 
ipality within  the  district,  except  ■lillville,  the  sum  constituting 
the  share  of  such  municipality  nf  the  estL'iated  cost  for  the  ensu- 
ing year,  over  and  above  receipts  of  the  district,  of  the  mainten- 
ance and  operation  of  the  works  maintained  and  operated  by  the 
board  under  authority  of  this  act  and  also  the  share  of  such  raunic- 
ipality  of  any  deficit  for  the  then  current  or  any  preceding  year; 
and  the  amount  so  certified  shall  be  raised  by  the  assessors  of 
such  m.unicipality  during  said  ensuing  year,  and  shall  be  paid,  not 
later  than  November  first,   into  the  treasury  of  tlie  district.  Each 
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such  municipality,  except  Millville,  shall  be  annually  a^-sessed 
hereunder  such  proportion  of  such  cost  of  maintenance  and  opera- 
tion as  the  board  shall  determine,  based  upon  the  proper  proportion 
of  such  municipality  of  the  benefit  derived  by  it  from  the  v/orks  so 
maintained  and  operated  hereunder.  If  any  municipality  is  aggrieved 
by  the  assessment  made  upon  it  hereunder,  the  respective  amounts  to 
be  paid  by  the  municipalities  of  the  district,  <=!xcept  Millville, 
shall  be  determined  by  three  commissioners  to  be  appointed  by  the 
supreme  judicial  court  upon  the  application  of  such  aggrieved  mu- 
nicipalitjr  8.nd  after  notice  to  the  other  municipalities  of  the  dis- 
trict. The  award  of  said  com^iissioners  when  accepted  by  said  court 
shall  be  binding  upon  the  municipalities  of  the  district. 

S^^-CTIO!!  12.  For  the  purposes  of  paying  the  expenses  of  the 
construction  of  the  work  hereinbefore  authorized,  the  district  is 
hereby  empowered  to  receive  fro""a  the  federal  government  all  s-ums  of 
noney  allocated  by  it  for  any  or  all  of  the  purposes  of  this  act, 
but  the  board  shall  have  no  right  to  lew  upon, or  to  charge  or  col- 
lect against,  any  municipality  in  the  district  any  portion  of  the 
cost  of  such  construction.  All  expenses  of  construction,  including 
in  said  term  all  land  damages,  costs  of  plans  and  surveys , and  other 
necessary  items  of  construction,  but  excluding  compensation  author- 
ized by  section  four, shall  be  paid  for  exclusively  out  of  such  fed- 
eral funds  so  allocated. 

Upon  the  completion  of  any  of  such  v/orks,  the  district  shall 
thereafter  bear  the  entire  expense  of  the  operation  and  maintenance 
thereof . 

S'sCTION  13.  For  the  purpose  of  temporarily  financing  the  op- 
eration and  maintenance  of  works  constructed  under  authority  of 
this  -.ct,  including  compensation,  the  district  m.ay  issue  its  notes 
to  an  amount  deemed  by  the  board  necessary  therefor,  but  not  to  ex- 
ceed the  estimated  cost  of  such  operation  and  maintenance,  said 
notes  to  be  payable,  in  not  m.ore  than  one  year  from,  the  date  of 
their  issue,  from  sums  received  by  the  board  as  a  result  of  the  op- 
eration and  maintenance  of  such  works  and  from  suras  certified  to 
and  collected  from  the  several  municipalities  of  the  district,  ex- 
cept TlillvilJe,  as  hereinbefore  provided.  The  provisions  of  c'.,  ^pter 
forty-four  of  the  General  Laws  relating  to  the  issue  of  notes  by 
districts  shall,  so  far  as  pertinent,  apply  to  notes  issued  under 
this  s'iction. 

S^^CTION  14.  If  and  when  there  is  established  within  the  state 
of  :-!hode  Island  a  board  srnilar  to  the  board  created  by  this  act, 
with  similar  powers  and  duties  within  that  portion  of  the  water- 
sheds of  the  Blackstone  and  Seekonk  Rivers  and  their  tributaries 
lying  within  said  state,  the  bo  rd  established  hereunder  is  hereby 
authorized  to  act,  as  hereinafter  provid">d,  jointly  with  said  Rhode 
Island  board.  Said  joint  body  shall  be  known  as  the  Blackstone  and 
Seekonk  River  Valley  Authority,     and  is  hereinafter  referred  to  as 
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the  authoi-ity.  The  authority  shall  act  as  an  advisory  planning 
board  relative  to  all  works  and  projects  deemed  by  it  reasonably 
necessary  and  proper  for  the  preservation  and  maintenanco  of  the 
health,  welfare  and  safety  of  the  inhabitants  of  the  watersheds  of 
the  Blackstone  and  Seekonk  Rivers  and  their  tributaries  in  the 
state  of  Rhode  Island  and  this  commonwealth,  with  power  to  make 
recom-mendations  to  the  legislative  departments  of  said  state  and 
this  commonwealth  relative  to  legislation  deemed  by  it  necessary  or 
proper  to  accomplish  any  or  all  of  such  purposes,  to  recomend  to 
the  governing  bodies  of  the  several  municipalities  within  said  v;a- 
tersheds  in  said  state  and  this  commonwealth  any  matter  or  thing 
which  the  authority  believes  will  be  conducive  to  the  hee-.lthjwelf are 
or  safety  of  said  inhabitants,  and  to  make  rules  and  regulations 
v/ithin  the  scope  of  its  pov\:ers  and  duti.es.  The  authority  shall 
annually  on  or  before  December  thirty-first  make  a  report  in  writ- 
ing to  the  governor  of  the  state  of  Rhode  Island,  to  the  governor  of 
this  commonwealth  and  to  the  New  England  Regional  Planni.ng  Commis- 
sion of  the  National  Resources  Board  of  tlie  federal  government. 

SECTION  15,  The  provisions  of.  this  act,  except  the  provisions 
of  section  fourteen  and  the  provisions  of  section  tv.7o  other  than 
those  which  provide  for  the  management  and  control  of  the  district 
by  the  board,  shall  cease  to  be  effective  on  January  first,  nine- 
teen hundred  and  thirty-seven,  unless  prior  thereto  at  least  three 
hundred  thousand  dollars  has  been  allocated  by  the  federal  govern- 
ment, under  authority  of  appropriate  federal  legislation,  for  any 
or  all  of  the  purposes  of  this  act. 

SI'XTION  16.     This  act  s?iall  take  effect  upon  its  passage. 

Approved  April  30,  1936 
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CliAPTER  410  OF  THE  ACTS  OF  1936 

AF  ACT  providing  that  the  Elackstone  River  Valley  District 
shall  pay  certain  costs  in  connection  with  projects 
constructed  by  it. 


Be  it  enacted,  etc.,  as  follov/s  : 

S'^CTION  1.  Chapter  two  hundred  and  forty-eight  of  the  acts 
of  the  current  year  is  hereby  anended  by  striking  out  section  four 
and  inserting  in  place  thereof  the  following: — 

SECTION  4.  The  board  may  appoint  and  may  at  pleasure  remove 
a  treasurer  and  a  clerk,  who  need  not  be  members  of  the  board,  and 
both  offices,  if  the  board  deems  it  advisable,  may  be  held  by  the 
same  person.  The  treasurer  shall  give  to  the  board  a  bond  payable 
to  the  district  v>rith  a  surety  company  authorized  to  transact  busi- 
ness in  the  commonwealth  and  satisfactory  to  the  board  as  surety, 
in  such  sum  as  the  board  may  prescribe  and  conditioned  on  the 
faithful  performance  of  his  duties.  The  clerk  shall  take  oath  to 
faithfully  and  impartially  perform  his  duties.  The  duties  of  the 
treasurer  and  the  clerk  shall  be  those  usually  appertaining  to 
said  offices,  respectively,  and  in  addition  such  as  may  from  time 
to  time  be  proscribed  by  the  board.  The  compensation  of  the  treas- 
urer and  of  the  clerk  shall  be  determined  by  the  board.  The  board 
may  also  appoint  and  determine  the  compensation  of,  and  mry  at 
pleasure  remove,  a  chief  engineer,  ivho  shall  direct  the  engineer- 
ing work,  and  act  as  executive  manager  of  the  district.  (The  com- 
pensation of  persons  appointed  under  authority  of  this  section, 
and  land  damages  if  authorized  as  hereinafter  provided,  together 
with  other  expenses  authorized  by  this  act  and  not  chargeable  to 
the  federal  government,  shall  be  paid  by  the  municipalities  of  the 
district,  except  !1illville,  and  shall  be  considered  as  a  part  of 
the  expense  of  maintenar-ce  of  the  district.) 

The  board  shall  socure  convenient  quarters  for  an  office  and 
for  the  keeping  of  maps,  plans,  documents  and  other  papers  rela- 
ting to  the  business  of  the  board.  It  shall  at  all  ti^es  keep  full 
and  accurate  accounts  of  its  receipts,  expenditures,  disbursements, 
assets  and  liabilities,  and  shall  annually  on  or  before  Decem.ber 
thirty-first  make  a  written  report  to  the  gOA^ernor  and  council. 

SECTIOF  2.  Section  nine  of  said  chapter  t^^^!0  hundred  and 
forty-eight  is  hereby  amended  by  inserting  in  the  second  line, 
after  the  word  "may",  the  folloviring: — .  if  authorized  as  hereinafter 
provided,  —  so  as  to  resd  as  f ollov/s  :  —  Section  9.  For  any  pur- 
pose authorized  by  this  act  the  board,  acting  on  behalf  of  the 
district,  may,  if  authorised  as  herein  fter  provided,  take  by  emi- 
nent domain    under  chapter     seventy-nine     of  the    General  Laws,  or 
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acquire  by  purchase  or  otherwise,  such  lands,  water  courses,  rights 
of  way  or  other  easeT-icnts  property  and  rights  therein  as  it  may 
deem  necessary.  Any  person, corporation  or  municipality  whose  prop- 
erty has  been  taken  or  injured  by  any  action  of  the  board  under 
authority  of  this  act  ms.y  recover  from  the  district  under  t]\e  pro- 
visions of  said  chapter  seventy-nine  such  damages  therefor  as  he  or 
it  may  be  entitled  to.  The  board  may  sell  at  public  auction  any 
property,  including  land,  acquired  by  it  hereunder  and  in  its  opin- 
ion no  longer  needed  in  the  performance  of  the  powers  and  duties 
conferred  and  imposed  upon  it  by  this  act,  and  may  from  time  to 
time  lease  any  property  in  its  opinion  not  then  needed  by  it  for 
the  purposes  of  this  act.  The  board  may  enter  upon  any  lands  or 
waters  for  the  purpose  of  making  surveys,  test  pits  and  borings, and 
may  take  by  eminent  domain  under  said  chapter  seventy-nine  or  ac- 
quire by  purchase  or  otherwise  the  right  to  temporarily  occupy  any 
lands  necessary  for  the  carrying  out  of  any  of  said  purposes. 

ST^CTION  o.  Said  section  nine  of  said  chapter  two  hundred  and 
forty-eight  is  hereby  further  amended  by  adding  at  the  end  the  fol- 
lowing new  paragraph: — 

*(ln  the  event  that  the  board  deems  it  necessary,  in  connec- 
tion with  any  project  authorized  hereunder,  to  purchase  rr  to  take 
by  eminent  domain,  any  lands,  v/ater  courses,  rights  of  way  or  other 
easements,  property  or  rights  therein,  the  board  shall  in  writing 
notify  the  board  of  slectment  of  each- town,  and  the  mayor  of  each 
city,  in  the  district,  and  if  a  majority  of  said  boards  and  mayors 
approve  in  writing  such  purchase  or  taking  then  the  board  may  make 
such  taking  or  may  so  purchase  in  the  name  and  on  behalf  of  the 
district.  For  the  purpose  of  this  paragraph  each  ■board  of  select- 
men and  each  mayor  shall  have  one  vote.) 

SECTIQi^'  4.  Section  eleven  of  said  chapter  two  hundred  and 
forty-eight  is  hereby  amended  by  inserting  after  the  word  "act"  in 
the  eicht  line  words:  — ,  including  any  land  damages  and  costs  of 
purchase  authorized  as  hereinbefore  provided, —  so  as  to  read  as 
follows : -- 

SECTION  11.  Annually  before  January  first  the  board,  on  be- 
half of  the  district,  shall  certify  to  the  assessors  of  each  munic- 
ipality within  the  district,  except  Millville,  the  sum  constituting 
■f"he  share  of  such  municipality  of  the  estimated  cost  for  the  ensu- 
ing year,  over  and  above  receipts  of  the  district,  of  the  mainten- 
ance aiid  operation  of  the  works  maintained  and  operated  by  the 
board  under  authority  of  this  act,  including  any  land  damages  and 
costs  of  purchase  authorized  as  hereinbefore  provided,  and  also  the 
.share  of  such  municipality  of  any  deficit  for  the  then  current  or 
any  preceding  year;  and  the  amount  so  certified  shall  be  raised  by 
the  assessors  of  such  municipality  during  said  ensuing  year  and 
shall  be  paid,  not  later  than  November  first,  into  the  treasury  cf 
the  district.  .  Each  such  municipality,  except  Millville,  shall  be 
annually  assessed  hereunder  such    proportion  of  such  cost  of  main- 
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tenance  and  operation  as  the  board  shall  determine,  based  upon  the 
proper  proportion  of  such  municipality  of  the  benefit  derived  by- 
it  from  the  works,  so  maintained  and  operated  hereunder.  If  any 
municipality  is  aggrieved  by  an  assessment  piade  upon  it  hereunder, 
the  respective  amounts  to  be  paid  by  the  municipalities  of  the  dis- 
trict, except  Millville,  shall  be  determined  by  three  commissioners 
to  be  appointed  by  the  supreme  judicial  court  upon  the  application 
of  such  aggrieved  municipality  and  after  notice  to  the  other  "munic- 
ipalities of  the  district.  The  av/ard  of  said  commissioners  when 
accepted  by  said  court  shall  be  binding  upon  the  municipalities  of 
the  district. 

S'^CTIO''  5.  Said  chapter  two  hundred  and  forty-^;ight  is  here- 
by further  amended  by  striking  out  section  twelve  and  inserting  in 
place  thereof  the  follov;ing:  — 

SSCTIO  12.  For  the  purposes  of  paying  the  expenses  of  the 
construction  of  the  v/ork  hereinbefore  authorized,  the  district  is 
hereby  empowered  to  receive  from  the  federal  governi'^ent  all  siims  of 
money  allocated  by  it  for  any  or  all  of  the  purposes  of  this  act, 
but  the  board  S'lall  have  no  right  to  levy  upon,  or  to  charge  or 
collect  agains'.',  any  municipality  in  the  district  any  portion,  of 
the  cost  of  such  construction.  All  expenses,  of  construction,  in- 
cluding in  said  term  all  costs  of  plans  and  surveys,  and  other 
necessary  items  of  construction,  but  excluding  compens-^t ion  author- 
ized by  section  four  and  land  damages,  shall  be  paid  for  exclusive- 
ly out  of  such  federol  funds  so  allocated. 

Upon  the  completion  of  a?ay  of  such  works,  the  district  shall 
therec.fter  bear  the  entire  expense  of  the  operation  and  maintenance 
thereof. 

SECTION  c.     This  act  shall  take  effect  upon  its  passage. 

Approved  June  24,  1936 
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STATE  OF  RHODE  ISLAND,  *r.  . 

IN  GENERAL  ASSEJ^/BLY 

799  CHAP,  2346 

January    Session,     A.D.  1936' 

AJT  ACT  TO  PROVIDE  FOR  THE  ESTABLI^PD^ENT  OF  A  POARD  TO  ACT  JOIlvTLY 
WITH  MASSACHUSETTS  AHTHORITIES  AS  AH  AUTHORITY  TO  BE  KWm  AS  THE 
BIACKST^'^'E  VAT  LEY  AUTHORITY. 

(Approved  May  2,  1936) 

It  is  enacted  by  the  General  Assembly  as  follov/s: 

SECTION  1.  There  is  hereby  established  a  board  to  be  knov/n 
as  the  Blackston  Valley  Bo'^'rd,  to  be  known  hereinafter  as  the 
Board,  to  act  in  co-operation  with  the  authorities  of  the  Common- 
wealth of  JIas sachusetts ,  for  the  purposes  of  advancing  rehabilita- 
tion of  the  valley  as  hereinafcer  defined  and  administrating  such 
grants  as  msy  hereafter  be  made  by  the  federal  government  for  the 
payrnent  of  the  expense  of  construction  of  such  projects  as  may  be 
deemed  to  be  advisable  for  the  conservation  of  health,  for  the  im- 
provement of  sanitation,  for  the  aba'-ement  of  nuisances,  for  the 
elrnination  of  soil  erosion,  for  stream  regulations  and  flood  con- 
trol, for  reforestation,  for  the  co-ordira'cion  and  developn.ent  of 
tramsportation,  housing  and  recreation  facilities,  and  for  such 
improvoments  as  may  be  found  reasonably  necessary  and  proper  for 
the  health,  welfare  and  safety  of  the  inhabitants  of  the  wal:ersheds 
of  the  Blackstone  and  Seekonk  Rivers,  and  their  tributaries  in 
Massachusetts  and  Rhode  Island. 

SECTION  2.     Said  board  shall    consist  of  five  members,  to  be 

appointed  by  the  governor    for  such  teriiis  as  he  may  see  fit  and  at 

such  salaries  as  m.ay  be  established  by  him,  if  and  when  such  grants 
becom.e  available. 

SECTION  3.  Said  board  shall  act  jointly  i;ith  a  similar  board 
of  the  Sb<?.te  of  Massachusetts  and  the  tv^ro  bodies  so  acting  shall 
be  knovm  as  the  Blackstone  Valley  :iuthority,  to  be  hereinafter  des- 
ignated as  the  Authority,  The  Authority  shall  prescribe  rules  for 
its  procedure  and  official  acts. 

SRCTTCH  4.  The  Authority  shall  provide  for  the  construction 
and  for  the  subsequent  maintenance  and  operation  of  the  construct- 
ed works  by  making  contracts  or  agreements  with  the  federal  gov- 
ernment, v^ith  the  Commonwealth  of  Massachusetts  or  State  of  Rhode 
Island  or  political  subdivisions  thereof,  or  with  any  duly,  legal- 
ly and     responsibly  constituted     districts     or  agencies,     or  firms. 


83 


the  approval  of  the  federal    government  first  having    been  obtained 
where  disbursements  of  federal  funds  are  involved. 

S^CTIO^'  5.  The  Authority  shall  report  annually  to  the-  federal 
government  and  to  the  governors  of  Massachusetts  and  I^hode  Island 
and  shall  make  recommendations  for  the  continuance  and  improvement 
of  benefits  contemplated  under  this  act. 

SECTION  6.  The  sum  of  two  thousand  dollars,  or  so  much  there- 
of as  may  be  necessary  is  hereby  appropriated  out  of  any  money  in 
the  treasury  not  otherwise  appropriated,  for  expenditure  on  or  be- 
fore June  30,  1936,  to  pay  the  necessary  expenses  incurred  by  the 
Blackstone  Valley  Board  in  carrying  out  the  provisions  of  this  act 
and  for  preparing  and  assembling  plans,  reports,  estimates  and  ap- 
plication for  federal  funds;  and  the  st:\te  comptroller  is  hereby 
directed  to  draw  his  orders  upon  the  general  treasurer  for  the  p^-y- 
ment  of  said  sum,,  or  so  much  thereof  as  iaay  from  time  to  time  be 
required,  upon  receipt  by  hi!n  of  proper  vouchers  approved  by  tvi;o 
members  designated  by  the  Blackstone  Valley  Board. 

"Notwithstanding  the  provisions  of  clause  1  of  section  12  of 
chapter  2250  of  public  laws,  1935,  any  unexpended  balance  of  said 
appropriation  shall  be  available  for  the  next  fiscal  year." 

SECTION  7.    The  board  shall  have    the  functions    of  the  Author- 
ity within  the  State  of  Rhode  Island  until  the  Authority    is  estab- 
lished . 

SECTION  8.  This  act  shall  take  effect  upon  its  passage,  and 
all  acts  and  parts  of  acts  inconsistent  are  hereby  repealed. 


APPENDIX  B 


HISTORY  OF  BLACKSTONE  CANAL 

*  *  H'-  *     5|c  *  :)< 

The  project  of  opening  a  navigable  communication  from  the 
waters  of  Narragansett  Bay  in  Rhode  Island  to  the  center  of  Massa- 
chusetts, through  the  valley  of  the  Blackstone,  first-  engaged  pub- 
lic attention  in  1796.  The  author  and  patron  of  one  of  the  earli- 
est attempts  to  connect  the  interior  with  the  seaboard  by  water 
highv/ay  was  the  late  John  Brown  of  Providence. 

A  petition  was  presented  at  the  May  session  of  the  General 
Court  of  the  Commonwealth  in  1796.  At  the  same  time  a  counter  plan 
which  had  the  effect,  if  not  the  intent,  of  defeating  the  former, 
was  started,  of  constructing  a  canal  froia  Boston  to  the  Connecti- 
cut River.  One  of  the  projected  waterways  was  from  Boston  via 
Fitchburg,  to  V/inchendon  and  the  Millers  River  valley.  Application 
for  the  Providence  Canal  was  refused, and  t?ie  projectors  were  oblig- 
ed to  abandon  the  undertaking.  Surveys .  v;e re  soon  after  made  for  the 
''[assachusetts  Canal,  and  with  their  conclusion,  terminated  the  ex- 
ertions of  the  subscribers. 

For  a  quarter  of  a  century  the  matter  of  the  Blackstone  Canal 
lay  untouched,  ".Tiile  the  embargoes  of  1809,  and  after,  ruined  New 
England's  reputation  for  shipping,  during  the  period  following  the 
ivar  of  1812  commercial  relations  righted  themselves.  Many  mills 
were  built  on  the  Elact::stone  v/hich  added  greatly  to  the  value  of 
the  land,  &nd  caused  an  eventual  expense  in  construction  which 
would  not  have  existed  if  the  project  had  been  executed,  when  first 
proposed.  For  instance,  had  the  mills  not  been  built  first  along 
this  river  they  could  not  h:<ve  acquired  any  water  rig?its,  as  the 
canal  would  have  acquired  them  all,  and,  if  the  mills  had  not  been 
built,  '''Worcester  probably  v/ould  have  been  a  much  larger  city,  and 
all  the  towns  along  the  river  v/ould  not  have  been  built  at  all. 

In  1822  the  plan  was  revive^^  and  subscriptions  opened  for  a 
survey,  v.rhich  was  completed  in  October  of  the  same  year.  Acts  of 
incorporation  were ,  obtained  for  distinct  companies  in  each  state, 
subsequently  united  July  5,  lp25,  under  the  name  of  the  "Blackstone 
Canal  Company" . 

The  cost  of  this  canal  was  estimated  at  |500,000.,  but  it  cost 
over  >t700,000.  Although  the  first  .$500,000.  worth  of  stock  was  very 
much  sought  after,  they  had  some  trouble  marketing  the  remainder. 

In  1824    the     excavation  was  commenced  in    Rhode  Island.  In 

August,  1825  prospective  dam.age  to  he  done  by  raising  the  level  of 

certain  ponds  was  appraised.  The  following  ponds  were  under  con- 
sideration: 
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Ramshorn  Pond  in  -Yest  Millbury.  This  is  at  least  fifteen  miles 
from  the  Blacks tone  Canal.  Dorothy  Pond,  located  on  Dorothy  Brook 
in  East  Millbury.  North  Brook  in  Worcester,  at  the  head  of  one  of 
the  Blackstone  River  branches.  Bad  Luck  Pond  and  Manchaug  Pond, 
located  in  Douglas,  at  least  seven  miles  from  the  canal, were  others 
mentioned.  These  ponds  were  going  to  be  used  for  storage  of  water 
needed  in  the  dry  season.  In  1826  the  first  earth  was  removed  in 
Massachusetts,  near  Thomas  Street,  Worcester. 

The  Canal  was  45  miles  long,  four  feet  deep  and  45  feet  v/ide. 
At  Worcester  it  was  451  feet  above  tide  level  at  Providence,  and 
had  about  62  locks  made  of  hewn  stone  at  a  cost  of  |4,000.  apiece. 
Remains  of  these  locks  are  to  be  found  in  many  places.  There  is 
one  just  south  of  Millville;  another  near  the  Uxbridge-Northbridge 
line.  The  Canal  is  used  today  in  many  places  as  the  tailrace  or 
canal  to  many  mills.  Near  Saundersville  the  canal  is  north  of 
Saundersville  Mfg.  Co.,  and  about  25  feet  above  the  present  river. 
The  Canal  was  built  along  the  shores  of  the  Blackstone  River  until 
it  arrived  at  a  point  near  Lonsdale,  Rhode  Island.  Here  the  engi- 
neers built  nine  locks  to  lower  the  packets  from  the  Blackstone 
River  to  the  Moshassuck  River, a  difference  of  25  feet  in  elevation. 
The  Canal  was  then  constructed  along  the  Moshassuck  River  for  a 
distance  of  about  seven  or  eight  miles  to  Providence.  Today  the 
trail  of  the  old  canal  is  a  faint  one  that  may  be  seen  along  the 
"'"Worcester-Providence  road,  over-grown,  for  the  most  part,  with  un- 
derbrush and  weeds . 

The  Blackstone  Canal  afforded  facilities  for  passenger  and 
freight  transportation.  The  Canal  was  opened  for  navigation  on  July 
1,  1828,  but  not  until  October  6,  1828,  did  a  boat  pass  the  Virhole 
length  of  the  Canal.  On  this  day  the  packet  boat  "Lady  Carrington" 
arrived,  and  her  arrival  was  announced  by  the  firing  of  a  cannon 
and  the  ringing  of  bel].s.  The  "Lady  Carrington"  'vas  a  boat  of  un- 
usual construction,  fitto'-'i  with  a  covered  cabin  and  other  conven- 
iences, and  was  drawn  by  two  horses,  at  the  rate  of  four  or  five 
miles  an  hour.  The  trips  north  and  south  were  made  on  alternate 
days,  and  the  fare  was  One  Dollar. 

The  freighters  were  in  fleets  of  flat-bottomed  scows  about  70 
feet  long  and  9h  feet  wide,  and  v/ere  drawn  by  horses  or  nule-s.  The 
rates  were  estimated  at  one  cent  per  ton  per  mile,  and  the  travel 
was  three  miles  per  hour.  Coal,  iron,  cotton,  wool,  corn,  salt, 
flour,  molasses,  ore,  gypsuia,  leather  and  wood  were  the  principal 
freight  carried.  The  year  1832  shon^ed  the  greatest  amount  of 
freight  transported,  the  tolls  amounting  to  |18, 907,45. 

Ther"  were  other    reasons  for  the  failure    of  the  Canal  aside 
from  the  financial  elements.  It  was  built  nine-tenths  of  the  way  and 
depended  on  slack  v/ater  navigation  for  the  remainder,  which,  result- 
ed in  boats  being    stranded  and  delayed,     both  from  high  water  and 
low  water,     for  v/eeks  at  a    tio.e.       The  Canal  was,     in  some  years. 
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closed  by  ice  for  four  or  five  months.  In  time  of  ^Iroupht  water 
was  scarce,  even  for  the  levels  and  locks,  \vhich  Jj^peded  navigation 
and  transportation. 

Many  suits  arose  from  tho  question  of  the  preference  of  use  of 
v;ater.  The  Canal  Company  charged  that  the  mill  owners  withheld 
water,  while  the  mill  owners  counter-charp;ed  the  waste  of  water. 
In  Rhode  Island  mill  owners,  in  a  few  instcirces ,  went  so  far  as  to 
put  largf'  loads  of  stone  into  the  locks  so  as  to  prevent  the  opera- 
tion of  the  Canal.  Had  the  Canal  Company  bought  the  water  rights 
t?iGse  disputes  would  have  been  avoided. 

If  the  Providence  &  Worcester  Railway  had  not  been  giveH  a 
charter  on  Bferch  12,  1844,  by  the  Rhode  Island  Legislature,  the 
Canal  might  now  be  still  in  use.  This  railroad  parallels  the  canal, 
and  ac  it  did  not  have  to  vjait  for  water  in  dry  times,  or  for  ice 
to  break  up  in  the  spring  of  the  year,  it  soon  took  all  the  trade 
av/ay  from  the  Canal.  The  last  toll  vjas  collected  on  the  Canal  No- 
vember 9,  1048,  the  v/ater  rights  were  disposed  of,  and,  as  one 
stockholder  at  a  meeting  of  the  Railway  Company  said,  "The  canal  is 
weak  as  water,  and  the  railroad  strong  as  iron." 

Although  the  canal  was  not  a  paying  proposition,  it  did  aid 
the  toxvns  and  mills,  as  it  pointed  out  a  way  to  store  v/ater  for 
their  use  when  needed,  and  the  mills  were  benefited  by  the  dams. 
As  a  matter  of  f-rict,  the  Blacks  tone  Canal  w-.is  always  of  more  value 
to  the  public  than  to  its  stockholders.  The  former  had  the  advan- 
tages resulting  from  the  reservoirs  which  had  been  built  along  the 
route  to  hold  back  the  spring  water.  More  water  flowed,  and  in- 
creased hydraulic  power  encouraged  the  building  of  many  manufac- 
turing plants. 

The  Canal  was  abandoned  in  1849  when  its  charter  was  revoked 
on  completion  of  the  Providence-Worcester  Railivay.  The  charter 
granted  to  the  Railway  required  the  abandonment  of  the  Canal  and 
the  restoration  of  v,rater  rights  by  removal  of  locks  that  changed 
the  water  levels. 


Note:-  The  foregoing  excerpts  were  taken  from  "History  of  Worcester  County",  his- 
tories of  different  Tovms  along  the  River,  pamphlets  and  clippings,  and  "History  of  State 
of  Rhode  Island  and  Providence  Plantation". 


APPEIIDIX  C 


STRUCTURES  GUBJ^CT  TO  IlIUMTION  -  IIARCH,  1936  FLOOD 


(AN  A^TALYSIS  OF  TABLE  14) 


Public  Buildings 


Bls.ckstone 


In  the  town  of  L-lackstone  th.ere  were  tv/o  (2)  Public  buildings 
damaf-ed  by  flood  water.  These  buildings  v/ere  the  Blackstone  Town 
Hall  and  the  Blacksbone  Court  House.  The  damage  to  both  of  these 
buildings  -was  to  stock  and  not  to  the  structure.  These  buildings 
are  also  in  the  f]ood  plain. 


Worcester : 


Damage  to  Town  Hall    f  1,500. 

Damage  to  Court  House   1,000. 

Grand  Total  for  Blackstone   2,500. 


The  City  of  ■'Yore ester  suffered  damage  to  sixteen  (16)  build- 
ings, all  Public.  Eleven  (11)  of  these  were  in  the  flood  plain 
while  the  remaining  five  (5)  wore  in  the  area  of  the  upper  tribu- 
taries, where  overfloiv  or  runoff  caused  da^nage. 

The  folloviring  text  will  give  the  names  of  the  buildings  j  the 
cause  and  t?ie  extent  of,  damage: 
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Nsme  of 
Building 


: Flood: 
!  Plain: 


Damage  ; 


Cause  and 
other  Remarks 


'A'ebster  Streot 
School 


2     Webster  Street 
fire  House 


Columbus  Park 
School 


lemartine 
Street  #1 

Cambr  idge , 
Street  #2 


6     Webster  Square 
School 


7     Webster  Square 
fire  House 

B  Prov.  Street 
Junior  High 
School 


9  Heard  Street 

School 

10  North  High 

School 

11  Trowbridge 

School 

12  Tetnuck 

School 

13  Mulcahy- Field 


14    Indial  Hill 
School 

13  £dgeworth 
St.  School 

la    Vay  Street 
School 


Yes 

Yes 

Yes 
Yes 
Yes 

Yes 

Yes 


Mo 

In  area  of 
quicK  shed 


Yes 
Yes 
Nb 

Nb 

Yes 

Yes 


$2,000. 

6,200. 

600. 
800. 
1,^}00 

2,000 

2,500. 

4,500- 


No 


300. 
4,500. 
500. 

700. 

5a). 

1,200. 

^00 
1,400. 


Flood  Bafement 
Nb  building 
damage 

Flood  Basement 
Yard  erosion 
Undermining  wall 

Basement  flooded 
Stock  damage 

Basement  flooded 
Yard  erosion 

Basement  flooded 
Damage  to  stock 
Drains  blocked  by  silt 

Basement  flooded 
Yard  erosion.  Boiler 
room  flooded  basement 

Equipment,  '.Vssh 
Ground  building 

Boiler  room  flooded, 
soil  erosion,  paints 
ing.    Equipment  oa 
premises  at  the  tine, 
damnges.    I^ein  pipes 
blocked  and  haa  to  be 
replaced.  Basement 
flooded,  some  stock. 


Boiler  room  flooded 
erosion  and  stock 

Erosion  to  yard 


Erosion  to  yard 


Flooded  by  water 
and  badly  silted. 

Yard  badly  washed 
out  and  silted 

Yexa  washed  out. 


Yard  badly  washed 
and  guttered. 


Addenda: 

Water  damage  to  plaster  and  paint  of  these  buildings  not  assigned  to  any  particular 
buildipg,  but  lumped  for  all 

$  1.800,00 

Grand  total  for  vTorcester  ^31,400. 00 
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Industrial  Buildings 

Industrial  buildings    that  were    damaged    by  the  March,  1936, 
flood,  and  showing  loss  of  stock,     property,     supplies,  machinery,' 
manufactured  goods,  apparatus,  coal,  etc.,  will  follow, and  an  item- 
ized list  of  its  factories  v/ill  be  shown: 

In  the  City  of  Worcester  twenty-seven  (27)  factories    were  af- 
fected, and  all  are  in  the  flood  plain. 

A.    Worcester   26 


1.  Wickwire-Spencer  Co.  -  Merchandise   |30,000.00 

2.  Mort  Printery  -  Loss  of  equipment   1,800.00 

3.  Mulcahy's  Cafe  -  Merchandise    200.00 

4.  Parisian  Candy  Shop  -  Merchandise    800.00 

5.  J.  J.  Gibbons  -  Merchandise    100.00 

6.  First  National  Stores  -  Merchandise    |3,000.00 

Property    900.00 

Dotris   (Cleanup)-.,  .   ■  100.00  4,000.00 

7.  Webster  Square  Phar^.acy  -  Merchandise  ■       ~  50O."00 

Cleaning  up    100.00  600.00 

8.  Webster  Market  -  Merchandise  ..v..- 200.00 

9.  Webster  Sq.  Bowling  Alleys  -  Property   ,:.   6,000.00 

10.  H^rdy  Machine  Co.  -  Merchandise   9,000.00 

11.  Webster  Sq.  Gasoline  and  Business, 

Property  and  Stock   1,210.00 

12.  American  Steel  &  '7ire  Go.  -  Property, 

(No.  and  So.  Works  damage)  Stock  and  Machinery   125,000.00 

15. A^Tiittall  Rug  Co.  -  Property  and  Machine    62,000.00 

14.  The  Norton  Co.  -  Property  .■     500.00 

15.  Loring  Coes  Co.  -  Property    5,400.00 

16.  "  G.  -F.  Wright  Steel  Co.  -  Property   12,000.00 

17.  W.  E.  Aubuchon  Co.  -  Merchandise   475.00 

18.  C.  E.  Foster  -  Merchandise     200.00 

19.  St.  John's  Ice  Cream  Parlor  -  stock   200.00 

20.  Community  Drain  Co.  -  Merchandise    2,050.00 

21.  ViTebster  Square  Laundry  -  Property  and  Merchandise  -  -   2,175.00 

22.  Webster  Blacksmith  Shop  -  Merchandise  100.00 

23.  Barrows  Hardware  Store  -  Merchandise    $6,000.00 

Automobile    500.00  6,500.00 

24.  Geo.  Duffy  Mfg.  Co.  -  Property  and  Macliinery 100,000.00 

25.  Yiforcester  Fabric  Corp.  -  Property  and  Machinery 

2,500,00 

Merchandise    500.00  3,000.00 

25.  Worcester  Consol,  Ry.  -  Machinery,  Stock  and 

Property    6,000.00 

B.  Grafton   1 


1.      Saunders  Cotton  Mill  -  Stock    3,000,00 
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C.  Millbury 


1.  Wats  on -William  lEfg,  Co.  -  Stock    |7,000.00 

Property   3,000.00  10,000.00 

2.  Falters  Co.  -  Materials   "   3,700.00 

?fenufactured  Goods    2,418.00 

Supplies   .................1....,   388.00 

Machinery                              1,558.00  8,064.00 

3.  Millburj/-  Machine  Co.  -  Pumping  and 

supporting  building    1,000.00 

4.  S.  E,  Hull  Co.  -  Merchandise  (owned  by  clients)    ...  11,000.00 

D .  Northhridge   4 

1.  "■.'hit in  Machine  Works  -  Machinery          ..  ■•"'12,000.00 

Coal   900.00 

Apparatus    10,000.00 

Merchandise    15,000.00  37,900.00 

2.  Paul  Miitin  Jffg.  Co.  -  Merchandise   3,000.00 

3.  Kupfer  Bros.  Paper  Co.  -  Merchandise  15,000.00 

Building   8,500.00  23,500.00 

4.  Three  Stor-^s  -  Mercha.ndise   .'   800.00 

Debris   400.00  1,200.00 

E.  Sutton   1 

1.     B.  Cohen  &  Sons  -  Property    31,500.00 

Merchandise   :  j...   44,200.00  75,700.00 

F.  Uxbridge  2 

1.  Hecla  Mill  -  Buildings   14,500.00 

2.  Uxbridge  Worsted  Co.  -  Property  :  500.00 

G.  Leicester    1 


1.     River  Woolens,  Inc.  -  Merchandise    10,000.00 

Machinery   2,000.00 

Property    15,000.00 

Reclaiming  stock  .    2,000.00  29,000.00 

Houses 


Private  Houses  ^vere  also  greatly  affectr;d  by  flood, and  a  list 
of  the  a^.ounts  of  damage  and  numbers  of  houses  ■  and  their  locations 
follo^v: 
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A.  Worcester  -  Forty-s eV'-n    (4-7)    hou;:  ;s»      These    houses  are 
all  located"  within  the  flood  plain. 

(a)  Vfebster  Square  sect j.on,underpinring  damaged  and  cellars 
flooded,  affecting  s^jventeen  (17)  houses  and  at  a  cost 
of  |900,00.  1 

(b)  Brosnahan  Square  section,  underpinning^  damaged  and 
cellars  flooded, affecting  three  (3)  houses  and  costing 
1100,00. 

B.  Douglas  -  Seven  (7)  liouses,  all  in-the  flood  plain. 

I 

(a)  Gilboa  Street  section,  underpinning  and  walls  damaged 
and  flooded  cellars,  affecting  S'3ven  (7)  houses  and 
cbsting  13,100.00. 

C.  Grafton  -  Nine     (9)    houses,     all     in    the  flood  plain. 

(a)  North  of  Viruskunut  Mills  sect  ion, underpinning  and  flood- 
ed cellars,  affecting  nine  (9)  houses  and  costing 
•11,400.00. 

D.  Millville  -  Ten  (10)    housr's,     all     in  the     limits  of  the 
flood  plain. 

(a)    Main  Street  section,     underpinning,  a  wall  and  flooded 
cellars, affecting  ten  (10)  houses  and  costing  |2,000.00. 

E.  Northbridge  -  Forty  (40)  houses,  all  within  the     limits  of 
the  f lood~pl'arn"]i 

(a)  Linwood  Avenue  section,  walls  torn  out,  underpinning 
gone,  flooded  cellars,  affecting  forty  (40 )  houses  and 
costing  .';j;2,000.00. 

F.  W.  Upton  -  Thrvje  (3)  bouses,     all  within  the  limits  of  the 
flood  plain. 

(f*  )  Y'est  Main  Street  sectio:ri,  avails  out,  flooded  cellars, 
affecting  three  (3)  houses  and  costing  ;;S200.00. 

G.  Uxbridge  -  Forty  (40 )  houses, all  within  the  limits  of  the 
flood  plai-.i, 

(a)  Mendon  Street  section,  floo.led  cellars,  affecting  five 
(5)  houses,  costing  ;'^250.00. 

(b)  Hartford  Avenue  section,  flooded  cellars,  walls  dam- 
aged, affecting  thirty-five  (35)  houses  and  costing 
11,750.00 
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H.  Millbury  -  Three  houses  (3)  all  in  the  flood  plain. ' 

(a)  Canal  Street  section,  flooded  cellars,  affecfcinf:  two 
(2)  houses  and  costing  OlSO.OO. 

(b)  Elm  Street  section,  flooded  collar,'  wrecked  foundation 
and  total  damage  to  foundation.  This  affected  one  (1) 
house  and  cost  $1,850.00. 

I.  Blackstone  -  Forty-seven    (47)  housec,     all  in    the  flood 
plain. 

(a)  St.  Paul  Street  section,  flooded  cellars  and  under- 
pinning damaged,  affecting  tiventy-five  (25)  houses  and 
costing  .$1,350.00. 

(b)  Canal  Street  section,  flooded  cellars  and  some  founda- 
tion damage,  affecting  twenty-two  (22)  houses  and  cost- 
ing |1,000.00. 


APPENDIX  D 


STRE/il  POLLUTION  AND  WASTE  DISPOSAL  CONDITIONS 

The  following  is  a  surrjnary  of  the  existing  sanitary  conditions 
within  ,  the  towns  of  the  valley,  as  condensed  from  the  Report  on 
"Sources  of  Pollution  of  the  Blackstone  River  Valley"  prepared  by 
the  VI. P. A,  State  Planning  Projects, 

To^.^fn  of  Boylston 

Only  the  southv^cster ly  portion  of  the  tow;,i  is  located  in  the 
watershed.  It  is  not  thickly  populated  and  hfts  no  industrial  ac- 
tivity.    Pollution  may  be  considered  negligible. 

Town  of  Wes t  3oyl s t on 


A  very  small  section  of  the  southern  part  of  the  tovm.  is  lo- 
cated in  the  watershed.  Pollution  in  this  area  may  be  considered 
negligible. 

Towns  of  Holden  and  Paxton 

Only  sm.all  sections  of  these  towns  are  located  in  the  water- 
shed. The  portions  of  these  towns  are  watershed  areas  for  the 
Worcester  Water  Supply;  are  well  policed  and  all  soiirces  of  pollu- 
tion in  this  area  may  be  considered  negligible. 

Town  of  Le icester 

The  easterly  portion  of  the  town  is  located  in  the  v/atershed. 
No  public  sewage  system  exists,  and  the  disposal  of  sanitary  sew- 
age is  left  to  the  discretion  of  each  individual  resident.  Kettle 
Brook,  below  the  Worcester  Reservoir  No.  1,  is  polluted  to  a  high 
degree  by  both  sanitary  sewage  and  industrial  waste.  There  are 
approximately  25  sink  drains  which  discharge  into  this  broOk,  in 
addition  to  the  22  individual  outlets  which  discharge  sanitary  sew- 
age. Sources  of  pollution  also  originate  in  this  section  of  the 
town  from  privies,  septic  tanks  and  cesspools  located  within  the 
area.  Garbage  and  rubbisii  dunips  are  also  located  at  the  edge  of 
the  stream,  and  add  to  its  unsanitary  condition.  The  industrial 
vraste  from  a  woolen  mill  is  discharged  into  Kettlo  Brook  and  cre- 
ates an  unsanitary  condition.  The  combination  of  domestic  sewage 
and  industrial  waste  discharged  into  Kettle  Brook  within  this  area 
creates  an  undesirable  and  unsanitary  condition,  and  dvu-ing  low 
water  periods  disagreeable  odors  are  discernible. 

Town  of  AubTorn 

The  town  is  located  in  the  northwestern  section  of  the  water- 
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shed.  The  town  has  no  puhlic  sewage  system  and  the  nethods  of  sew- 
age, disposal  consist  of  cesspools,  septic  tanks  and  privies.  Ket- 
tle Brook  receives  sanitary  sewage  pollution  fron  two  sewer  outlets 
located  in  the  Stoneville  section.  One  of  these  outlets  discharges 
sink  drainage  from  19  houses,  and  the  other  discharges  the  overflow 
from  the  cesspool  from  a  single  house.  Other  sources  of  pollution 
have  been  created  by  garbage  dumps,  privies  and  cesspools  located 
near  the  edge  of  the  streaia.  Industrial  vrastes  from  a  woolen  mill 
and  a  rendering  plant  are  also  discharged  into  Kettle  Brook, 

Ramshorn  Brook  receives  the  sink  drainage  from  tvifo  houses  and 
also  the  cffl  uent  from  a  treatment  plant  which  is  used  for  the  pur- 
ification of  the  sevn:.go  from  250  students.  Sources  .of  pollution 
arc  also  created  by  privies  located  v;ithin  150  feet  of  the  brook. 
Industrial  waste  froia  a  v/oolcn  mill  is  also  discharged  into  Ramshorn 
Brook, which  creates  an  imsanitary  condition.  Although  the  sanitary 
conditions  of  the  brook  are  not  extremely  offensive,  they  could  be 
greatly  improved. 

City  of  Vforccste r_ 

The  city  is  located  in  the  northerly  section  of  the  Y/atershod, 
The  city  has  a  modern  sewerage  system  and  purification  plant  for 
the  complete  treatment  of  scwij.rc,  'iTithin  thu  city  a  largo  amount 
of  industrial  v/aste  is  discharged  into  the  streams.  The  most  offen- 
sive are  discharged  from  the  gas  plant  o.nd  t!ie  wire  mills.  The 
highest  degree  of  pollution  of  the  Blackstone  River  is,  '  without 
doubt , located  at  South  V«orcester  below  the  wire  mills.  In  addition, 
industrial  wastes  from  fo''ar  woolen  mills  and  other  types  of  indust- 
rial plants  are  discharged. 

The  Millbrook  Ch.annel,  which  joins  Middle  River  in  South  uor- 
cester,i5  polluted  from  the  discharge  of  both  industrial  and  domes- 
tic waste.  In  addition, a  large  n.umber  of  combined  sewers  discharge 
into  this  channel  at  tliaes  of  heavy  runoff, 

A  portion  of  Lake  Quins igamond  is  located  in  the  city.  This 
section  of  Vi'orcester  located  near  tlie  lake  has  no  public  sewerage 
system.  There  are  a  large  number  of  summ.er  cottages  located  within 
this  area,  and  the  disposs.!  of  sanitary  sewage  is  by  m.eans  of  cess- 
pools, septic  tanks  and  privies.  Very  u;asanitar,y  conditions  have 
been  created  due  to  improper  methods  of  sewage  disposal.  At  times 
of  heavy  r-onoff  Lake  Quins  igamond  also  receives  the  discharge  of 
combined  storm  water  and  sanitary  sewage  from  by-passes  at  the  Bel- 
mont Street  bridge. 

Town  of  Millbury 

The  tavm.  has    no  public     sewerage  system;  disposal  is  by  means 
of  privies,  cesspools  and  private  sewers,    Ram.shorn  Brook  is  pollut- 
ed by  the  discharge  of  industrial    waste  from  a  v;ool  scouring  plant 
and  the  seepage  from    cesspools  and  septic  tanks,     Singletary  Brook 
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is  highly  polluted  in  its  course  from  its  origin  to  its  junction 
within  the  Blackstone  River  by  the  large  anount  of  industrial  wastes 
discharged  into  it  from  industrial  plants  located  on  its  "banJcs, 
Dorothy  Brook  is  in  fairly  good  condition  since  it  receives  no  di- 
rect discharge  of  either  sanitary  sewage  or  industrial  waste,  but 
there  arc  27  privies  on  the-  shores  of  Dorothy  Pond,  v/hich  is  the 
origin  of  Dorothy  Brook,. 

The  sanitary  conditions  along  the  Blackstone  River  here  are 
,  very  disagreeable  and  offensive.  There  are  26  private  sewers  which 
discharge  domestic  sewage  from  approximately  835  persons.  In  most 
cases  these  outlets _ discharge  on  the  bank  of  the  stream  and  sludge 
deposits  may  be  fovmd  at  nearly  every  outlet.  In  addition  to  the 
large  amount  of  sanitary  sewage  there  is  a  large  amount  of  indust- 
trial  waste  discharged  from  v/oolon  mills  located  on  its  banks. 

The  combination  of  both  domestic  sewage  and  industrial  viaste 
has  created  a  very  unsanitar"''  and  offensive  condition  within  the 
town.  In  fact, the  conditions  within  the  tovm  of  Killbury  are  prob- 
ably laore  unsa/iitary  than  in  any  tovm  in  the  Blackstone  Valley, 

Town  of  Sutton 

This  towr:!  is  located  in  the  west  central  portion  of  the  water- 
shed. There  is  no  public  sewerage  system  in  this  tavm  and  sevirr.ge 
is  disposed  of  by  mear.s  of  privies,  cesspools,  septic  tanks  and 
private  sewers.  The  sources  of  pollution  of  Cold  Spring  Brook  con- 
sist of  privies  used  by  approximately  20  persons  located  within  200 
feet  of  the  water's  edge, and  also  the  discharge  of  industrial  v/aste 
from  a  lauiadry,  and  the  domestic  sewage  from  an  industrial  plant. 

The  Mu]nford  River  receives  the  discharge  from,  two  private  sew- 
ers, one  of  which  discharges  the  sev;age  of  19  persons;  the  other 
discharges  the  sink  drainage  from  tivo  houses.  The  seepage  -^rom  a 
large  cesspool  which  receives  the  sanitary  sewage  from  approximate- 
ly 25  persons  is  another  serious  source  of  pollution.  The  indust- 
trial  waste  from  a  s5\oddy  mill  is  also  discharged  into  the  Mumford 
River, 

Near  the  village  of  Wilkinsonville  sanitary  sewage  from  approx- 
imately 75  persons  is  discharged  through  a  private  sevrer.  The  ac- 
cumulation of  sewage  at  the  outlet  is  unsightly  and  unsanitary,  and 
gives  rise  to  extrem.ely  disagreeable  odors.  Approximately  13  pri- 
vies are  located  within  75  feet  of  the  shore  of  Singletary  Lake. 
However,  ell  of  them,  are  in  good  condition  and  they  are  not  danger- 
ous sources  of  pollution. 

The  sources  of  pollution  of  Manchaug  Lake  and  Stevens  Pond 
consist  of  approximately  35  privies  which  are  located  within  100 
feet  of  the  v;ater's  edge.  There  is  also  a  large  am.ount  of  rubbish 
and  debris  dumped  on  the  shores,  which  is  both  unsanitary  and  un- 
sightly. 
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Town  J3|'_Shrev;sjDur_y 

The  town  is  located  in  the  northeastern  section  of  the  v/ater- 
shed,  and  the  greater  portion  of  Lake  Quins igamond  is  located  with- 
in it.  This  section  of  Lake  Quins igamond  is  used  very  extensively 
for  recreation  purposes,  and  as  there  is  no  sewerage  system  in 
this  part  of  the  town  sewage  is  disposed  of  by  means  of  cesspools, 
septic  tanks  and  privies,  A  total  of  475  cesspools,  septic  tanks 
and  privies  border  the  lake.  In  a  few  cases  sink  drainage  is  dis- 
charged directly  on  the  surface  of  the  ground  or  into  the  Lake, 
Five  large  garbage  vmste  dumps  border  the  lake,  the  drainage  from 
which  results  in  pollution  and  unpleas;.mt  odors, 

Since  this  section  of  the  lake  is  used  to  such  a  great  extent 
for  bathing  and  other  recreational  purposes,  new  methods  of  sewage 
disposal  should  be  installed  to  eliminate  these  sources  of  pollu- 
tion. 

Town  of  Westboro 

Only  a  small  section  of  the  town  is  located  in  the  watershed, 
and  since  there  are  no  streams  tributary  to  the  Blackstone  River 
the  pollution  problem  is  negligible. 

Town  of  Grafton 

This  town,  v/hich  is  located  in  the  northeasterly  section  of 
the  watershed,  has  no  public  sewerage  system.  In  North  Grafton 
there  are  five  privies  used  by  approximately  25  persons,  located 
within  200  feet  of  Quinsigamond  River,  The  effluent  from  the  sew- 
age treatment  plant  at  the  Grafton  State  Hospital,  containing  ap- 
proximately 1900  persons,  is  discharged  into  a  small  brook  v;hich  is 
tributary  to  Goddard  Pond,  There  are  also  27  privies  located  on 
the  shores  of  the  pond  which  are  used  by  approximately  108  persons, 
and  seepage  from  theia  into  the  pond  is  evident. 

The  West  River  has  as  sources  of  pollution  seven  privies  with- 
in 100  feet  of  the  stream,  but  as  these  are  scattered  the  sources 
of  pollution  may  be  considered  negligible. 

In  the  village  of  Saundersville  the  sources  of  pollution  con- 
sist of  nine  sink  drains  which,  together  with  the  overflow  from 
four  cesspools,  discharge  through  a  4-inch  pipe  directly  into  the 
river.  In  the  village  21  privies  are  located  7;ithin  100  feet  of 
the  v/ater  '  s  edge , 

In  the  village  of  Fisherville  a  large  number  of  cesspools  are 
located  near  the  bank  of  the  river,  but  the  exact  number  is  not 
knovm.  The  overflo^v  pipes  from  four  cesspools  dischar.ge  into  the 
stream,  and  seepage  from  21  privies  located  v/ithin  100  feet  of  the 
vj-ater's  edge  is  very  evident.  In  addition  to  these  sources  of  pol- 
lution the  domestic  sewage  from  500  employees  of  a    cotton,   mill  is 
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discharged  directly  into  the  river. 

The  sanitary  sewage  from  the  'w'uskanut  Hills  in  the  village  of 
Farnuir.sville ,  together  with  that  of  five  mill  houses,  is  discharged 
through  a  septic  tank  into  the  Blackstone  River,  The  sewage  from 
ten  mill  houses  in  the  village  is  discharged  onto  a  small  sand 
filter.  However,  it  is  in  such  poor  condition,  and  its  efficiency 
so  low,  that  the  effluent  is  still  very  offensive.  Nineteen  priv- 
ies are  located  in  the  village,  but  conditions  around  these  are 
very  unsatisfactory  and  som.etimes  offensive. 

In  addition  to  the  domestic  sev/age  untreated  industrial  waste 
from  a  large  ivoolen  mill  is  discharged  into  the  river,  creating  an 
offensive  condition. 

Town  of  Oxford 

A  small  section  of  the  town  is  located  in  the  vmtershed,  but 
there  is  no  industrial  activity  within  this  area,  and  the  sources 
of  pollution  from  sanitary  sev^age  raay  be  considered  negligible. 

Town  of  Dou^glas 

This  town,  located  in  the  extreme  southwesterly  section  of  the 
watershed,  has  no  public  sewerage  system;  disposal  is  by  means  of 
cesspools,  septic  tanks  and  private  sewers.  The  chief  sources  of 
pollution  originate  in  the  village  of  East  Douglas  from  a  private 
sewer  serving  approximately  100  people.  The  outlets  discharging 
into  the  Mumford  River  are  in  a  very  unsanitary  condition  due  to  the 
accumulation  of  sludge  on  the  banks  of  the  river.  In  addition,  the 
discharge  of  industrial  waste  into  the  stream  from  the  two  large 
woolen  mills  miakes  the  condition  of  the  river  very  objectionable. 

Town  of  Ilorthbridge 

The  town,  located  in  the  east  central • sect  ion  of  the  water- 
shed, has  a  modern  complete  treatment  sewerage  system  v;hich  also 
serves  Linv/ood,  Whitinsville  and  Rockdale,  The  type  of  treatment 
at  this  plant  is  plain  sedimentation  follov/ed  by  sand  filters. 
There  are  no  apparent  soiArces  of  sanitary  pollution  and  only  small 
amounts  of  industrial  wastes  are  discharged. 

In  the  village  of  Riverdale    pri'''ies  and  cesspools    are  used, 

but  some  seepage  enters  the  river.   In  the  village  of  Rockdale  there 

are  five    privies    within  100  feet  of  the  river.       Small  amounts  of 

industrial  waste  from  a  paper  mill  and  a  textile  mill  are  dis- 
charged. 

Town  of  Hopkinton 

Only  a  small  section  of  the  town  is  located  in  the  watershed. 
North  Pond,     a  large    portion  of  which     is  located     in  the  tov,:i,  is 
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used  for  recreational  purposes,'  with  approxiraately  107  cottages 
located  on  it.  The  only  method  of  sev/age  disposiJ,  is  by  privies, 
the  greater  portion  of  vihich  are  located  within  100  feet  of  the 
water's  edge,  causing  some  pollution  of  the  water.  There  is  no 
industrial  activity  in  the  area, 

ToTO  of  Upton 

The  tovm  is  located  in  the  east  central  portion  of  the  water- 
shed. The  village  of  W'est  Upton  has  a  sev^rerage  system  and  purifi- 
cation plant  for  the  partial  treatment  of  sewage.  The  sev;age  from 
approximately  40  families  and  one-half  the  industrial  v/aste  from  a 
hat  factory  located  in  the  village  is  discharged  into  the  sev/erage 
system  and  receives  partial  treatment.  Important  sources  of  pollu- 
tion of  the  "Iv'ost  River  are  the  effluent  from  a  settling  basin  which 
receives  the  sanitary  sewage  from  six  houses  located  in  the  village, 
a  lar.-^e  cesspool  located  within  20  feet  of  the  welter's  edge  serving 
23  people,  and  the  sev/a.^e  from  nine  persons  which  is  discharged  di- 
rectly into  the  river,  Wildwood  Lake,  located  in  the  town,  is  pol- 
luted by  seepage  from  20  privies  and  three  cesspools  V\rithin  50  feet 
of  the  high  v/ater  m.ark  and  servinp;  about  80  oeople.  The  sources  of 
pollution  of  Warren  Brook  are  so  scattered  that  they  may  be  consid- 
ered negligible,  with  the  exception  of  a  few  damps  located  near  the 
junction  of  V/arren  Brook  and  \iest  River,  The  sources  of  pollution 
of  Center  Brook  consist  of  four  privies  located  within  50  feet  of 
the  water's  edge  and  the  "sink  drainage  from  five  families  v/hich  is 
discharged  directly  into  the  water,  A  garbage  dump  on  the  bank  of 
the  stream  is  also  a  dangerous  source  of  pollution. 

Some  pollution  originates  from  approximately  50  privies  on 
North  Pond  which  are  within  100  feet  of  the  shore, 

1o\m.  of  Uxbridge 

The  town  is  located  in  the  south  central  section  of  the  water- 
shed. It  has  no  sewerage  system  and  sanitary  sev;ago  disposal  is  by 
means  of  cesspools,  septic  tanks,  privies  and  in  soiac  cases  private 
sewers  which  discharge  directly  into  the  stream.  The  Mumford  River 
is  the  most  highly  polluted.  It  receives  the  sanitary  sewage  from 
five  private  sewer  lines,  serving  approxim.ately  540  persons.  In 
the  village  of  llorth  Uxbridge  seven  individual  outlets  and  17  sink 
drains  discharge  into  the  river.  Fourteen  privies  are  located 
within  100  feet  of  the  v;ater's  edge,  most  of  which  are  in  a  very 
bad  condition.  In  addition  to  the  sanitary  sewage  the  Mumford 
River  receives  a  large  am.ount  of  ou  ^ect ionable  industrial  v^aste 
from  a  woolen  mill. 

The  sources  of  pollution  on  the  Blackstone  River  consist  of 
seven  privies,  located  within  100  feet  of  the  water's  edge  and  used 
by  approximately  50  persons,  and  in  addition  to  this  the  discharge 
of  industrial  vi^astes  from  tv;o  woolen  mills. 
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The  sanitary  sevra^e  pollutior  of  the  West  River  jaay  be  consid- 
ered negligible,  hov/eTer,  it  Goes  receive  the  industrial  waste  from 
two  large  v/oolen  mills  located  in  Uxbridge  Center, 

I?HL  of  Millville 

The  toYm,  located  in  the  southeastei'ly  section  of  the  v^rater- 
shed,  has  no  public  water  supply  nor  sewerage  system.  Privies  are 
used  in  most  cases  for  the  disposal  of  sanitary  se\mge, 

A  survey  of  the  banks-  of  the  Blackstone  River  indicated  that 
the  sources  of  pollution  originating  from  privies  in  this  town  were 
not  serious;  however,  in  a  good  many  cases  these  privies  are  locat- 
ed so  close  to  the  vmter  supply  sources  that  the  situation  is  both 
alarm.ing  and  dangerous  to  public  health.  Another  dangerous  source 
of  pollution  originates  from  the  discharge  of  sanitary  sewage  into 
a  storm  drai:-i  near  the  center  of  tlie  town.  This  storm  drain,  open 
in  some  sections  and  flov/ing  through  flat  groiond,  creates  very  un- 
satisfactory conditions  during  dry  weather  when  the  sewage  is  not 
quickly  carried  av/ay.  At  prenont  no  industrial  plants  are  in  oper- 
ation. 

Town  of  Blackstone 

The  town,  located  in  the  southeastern  section  of  the  water- 
shed, has  no  public  sewerage  system  and  the  disposal  of  sewage  con- 
sists of  priiries  and  cesspools.  In  some  cases,  however,  domestic 
sewage  is  discharged  through  private  sewer  lines  to  a  convenient 
outlet. 

There  are  three  main  outlets  through  v/hich  sanitary  sewage  ..is 
discharged*  one  from  the  Blackstone  High  School;  another  from  the 
town  hall  and  courthouse,  and  the  third,  sink  drainage  and  sewage 
from  16  houses, 

Twenty-tv»ro  individual  sev/er  lines  discharge  sanitary  sewage 
and  sink  drainage.  There  are  also  48  privies  within  the  town  locat- 
ed within  300  feet  of  the  water's  edge,  nine  of  which  are  directly 
built  on  the  bank.  Six  cesspools  are  also  located  within  100  feet 
of  the  water's  edge,  all  of  v^hich  are  in  very  poor  condition,  and 
from  which  seepage  is  evident.  The  general  sanita-^y  c -'icitions 
around  both  the  sev/er  outlets  and  the  privies  are  very  objection- 
able. 

The  soTorces  of  sanitary  sewer  pollution  of  the  Mill  River  are 
located  at  Harris  Pond,  v^here  seepage  is  evident  from  15  privies 
and  10  cesspools  located  vrithin  100  feet  of  the  stream. 

No  industrial  plants  are  pperating  at  tiie  nresent  time. 
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Towi  of  Hopedale 

The  town,  located  on  the  Mill  River  ,in  the  southeasterly  sec- 
tion of  the  watershed, is  equipped  with  a  stewerafe  system  and  treat- 
ment plant  for  the  complete  treatment  of  sewage.  The  treatment 
consists  of  septic  tanks  and  sand  beds, which  are  .in  good  condition, 
and  a  high  degree  of  treatment  is  obtained,  V/ith  the  exception  of 
the  discharge  of  the  effluent  from  the  sev/erage  treatment  plant, 
there  are  no  other  visible  sources  of  pollution.  A  s^ll  amount  of 
industrial  v/aste  is  discharged  into  the  Mill  River  from  an  indus- 
trial plant  which  ?aanuf actures  shuttles. 

Town  of  Mend on 

The  town,  located  on  the  Mill  River,  lies  in  the  southeasterly 
section  of  the  v^atershed.  Three  small  brooks, all  tributary  streams 
of  t'rie  Blackstone  v/atershed,  are  located  in  this  town.  Sanitary 
pollution  of  the  Mill  River  is  negligible,  but  it  does  receive 
some  woolen  wastes,  Nipmuck  Pond,  the  ori;;in  of  Mendon  Brook,  is 
used  extensively  for  recreational  purposes.  Ori  its  shores  there 
are  some  65  cesspools  and  45  privies,  a  greater  portion  of  which 
are  within  75  feet  of  the  virater's  edge,  and  all  within  200  feet. 
Most  of  the  cesspools  are  in  good  condition,  but  seepage  from  pri-\i- 
ies  in  this  locality  is  e'vident  in  a  large  number  of  cases. 

Town  of  Milford 

Only  a  small     section    of  the    tov.n  lies  in  the    watershed,  A 

portion  of  North  Pond     is  located  in  the  towi,     and    the  Mill  River 

forms  a  boundary  line  betvreen  it  and  the  tovms  of  Mendon  and  Upton, 

Pollution  of  North  Pond  originates  from  37  privies,  all  within 
100  feet  of  the  stream.  Pollution  of  the  Mill  River  is  so  scattered 
that  it  may  be  considered  negligible. 

Town  of  Bellingham 

Only  the  south  portion  of  the  toxiv.  drained  by  Peter's  River  is 
located  in  the  watershed. 

The  sources  of  pollution  consist  of  eight  privies  located  on 
the  shores  of  Old  Hoag  Lake,  all  of  v/hich  are  in  poor  condition  and 
from  which  seepage  is  evident. 

Towns  of  Franklin,Wrentham,Attleboro, North  Attleboro  and  Flainville 


Only  a  small  portion  of  these  towns  are  in  the  vfc.tershed ,  and 
sources  of  pollution  may  be  considered  negligible. 


.AiCPENDIX  E 


LIST  OF  FLOOD  COJTROL  STuDY  Iv'IAPS  .. 
BL;.CXSTOia.  RIVER  CHA":i^;iL 


1.  'x^X&n  showing  Proposed  Kettle  3rook  Flood  .By-Pass,  Scales 
1"  =  800'  and  l"  =  200',  by  Enf^r.  Dept.  City  of  Worcester, 
February,  1937.  ... 

2.  Plan  of  Jix  ction  of  Kettle  Brook  &  Half-Vfey. River ,  Scale 
1"  =  40'   (City  of  V^orcester,  Mass.) 

3.  Proposed  Location,  •  lialf-way  River,  and  Tatnuck  Brook  Surface 
Sewers.     Scale  l"  zr  40'   (City  of  V'orcester,  Ivlasfe.  ) 

4-,  Sect.  "V.  -  Channel  Improveraents ,  In  Tov/n  of  Blackstone,  near 
Rhode  Island  Line ,V(.P. A. 'liater.  Resources  Map,  Scale  1"  =.  100'. 
Sheet  Bl  -  Dravj-ing  76^ 

5.  Sect.  V.  -  Channel  Iir-proveir,ents ,  In  Tovm  of  Blackstone,  at 
Rhode  Island  Line,V/.P,A.U'ater  Resources  J.'jap.  Scale  1"  =  100'. 
Sheet  B2  -  Drawing  77,  ,  ■ 

6.  Sect.  V.  -  Chaanel  Inprovements ,  In  Town  of  North  Smithfield, 
Rhode  Island,  at  Branch  River,  Vi.P.A.  vilater  Resources  Map, 
Scale  1"  =   100'.     Sheet  B3  -  Drawing  78., 

7.  Sect.  ¥.  -  Channel  Inprover.ients ,  In  Tovm  of  Blackstor  ,  ,  at 
Blackstone  ilfgj  Co.  Diversion  Cana.l,  W. P.A.  I'j'ater  Resources 
Map.     Scale  l'"'  =   100'.     Sheet  33a  -  Drawing  79. 

.  8,  Sect-,  V.  -  Channel  Iinprove:rients ,  In  Town  of  Blackstone,  near 
Blackstone  Mfg.  Co,  Dam,  h.P.A.  Water  Resources  Map,  Scc.le 
1"=    100'.     Sheet  .B4  -  Drawing  80. 

.9,  Sect.  V.  -  Chamel  Improvements,  In  Tov/n  of  Millville,  :■. P.A. 
Vfater  ResoTorces  Map,     Scale  l"=  100'.     Sheet  B5  -  Drawing  81, 

10.  Sect.  v.  -  Channel  Improvements,  In  Town  of  Millville,  near 
U.S.  Ruboer  Co.  Plant,  VJ.P.A.  VVater  Resources  iuap,  ScAle 
1''  =   100'.     Sheet  B6  -  Drawing  82^ 

11.  Sect.  V,  -  Channel  Improvements,  In  Town  of  Uxbridge,  near 
Millville,  h.P.A.  ./ater  Resources  Map,  Scale  ^  100', 
Sheet  B7  -  Drav^ing  83, 

12.  Sect.  V.  -  Channel  Improvements,  In  Tovm  of  Uxoridge,  near 
Millville,  Vf.P.A.  VJater  Resources  Map,  Scale  l"  =  100', 
Sheet  B8  -  Drawing  84, 
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13,  Sect,  v.  -  Channel  Improvements,  South  of  Uxbridge  Center, 
Water  Resources  Hap,  Scale  l"  =  100',     Sheet  B9  -  Drav;ing  85, 

14,  Sect.  V.  -  Channel     Improvements,     In    Town  of  Uxbridge,  at 
Vfest  River,    "li.P.A.    Water    Resources    Map.     Scale  l"  =  100', 
Sheet  310  -  Drav^ing  86, 

15,  Sect.  V,  -  Channel  Improvements,  In  Tovm  of  Uxbridge,  at 
Hecla  Mills,  W.P.A.  ¥[ater  Resources  Map.  Scale  l"  =  100'. 
Sheet  Bll  -  Drawing  87. 

16,  Sect.  V.  -  Channel  Improvements,  In  Town  of  Uxbridge,  at 
Mumford  River,  Yil.P.At  Water  Resources  Map.  Scale  l"  =  100'. 
Sheet  B12  -  Drawing  88. 

17,  Sect,  V.  -  Channel  Improvements,  In  Town  of  Uxbridge,  at 
Stanley  Woolen  Mill.  W.P.A.  Water  Resources  Map.  Scale 
1"  =  100'.     Sheet  B13  -  Drawing  89, 

•18.  Sect.  V.  -  Channel  Improvements,  In  Tovm  of  Uxbridge,  North 
of  Stanley  Woolen  Mill.  Vv.P.A.  iJ'ater  Resources  Map.  Scale 
1"  =  100'.     Sheet  B14  -  Drawing  90. 

19,  Sect.  V.  -  Channel  Improvements,  In  Town  of  Uxbridge,  near 
Stanley  "Woolen  Mill  Dam.  V>[.P.A.  Vfeter  Resources  Map.  Scale 
1"  =   100'.     Sheet  B15  -  Drs.wing  91. 

20,  Sect.  V.  -  Channel  Improvements,  In  Town  of  Uxbridge,  North 
of  Stanley  Vifoolen  Mill  Dam.  Vi.P.A.  Vfeter  Re'soiorces  I'lap. 
Scale  1"  =   100'.     Sheet  B16  -  Drawing  92, 

21,  Sect.  V.  -  Channel  Imiorovements ,  In  Town  of  Northbridge, 
Just  North  of  Northern  Uxbridge  Tovm  Line.  P.A.  Water  Re- 
sources Map.     Scale  l"  =    100'.     Sheet  317  -  Drawing  93. 

22,  Sect.  V.  -  Channel  Improvements,  In  Tovm  of  Northbridge, 
W.P.A.  Water  Resources  Map,  Scale  l"  =  100',  Sheet  BIB  - 
Drav;ing  94, 

23,  Sect,  V,  -  Channel  Improvements,  In  Tovm  of  Northbridge, 
W.P.A.  Water  Resources  Map.  Scale  l"  =  100'.  Sheet  B19  - 
Drawing  95, 

24,  Sect,  V.  -  Channel  .  Improvements,  In  Tovm  of  Northbridge, 
South  of  Church  Street,  W.P.A.  \Vater  Resources  Map,  Scale 
1"  =   100'.     Sheet  B20  -  Drawing  96. 

25,  Sect.  V,  -  Channel  Improvements,  In  Tovm  of  Northbridge, 
North  of  Church  Street,  vy.P.A.  Water  Resources  Map.  Scale 
1"  =   100'.     Sheet  B21  -  Drawing  97, 
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26.  Sect,  V.  -  Channel  Iiapr  ovements ,  In  Town  of  Northor  idp;e,  at 
Kupfer  Bros,  Mfg,  Co,  Plant,  "i/V'.p,A.  Hater  Resources  Map, 
Scale  1"  =  100'.     Sheet  B22  -  Drawing  98, 

27,  Sect,  V.  -  Channel  Improvements,  In  Tovm  of  Northbridge, 
North  of  Kupfer  Bros,  Mfg.  Co,  i'lant,  U', P. A.  Water  Resources 
Map.     Scale  l"  =  100»,     Sheet  B23  -  Drawing  99,- 

28.  Sect,  V,  -  Channel  Inprovements ,  In  Town  of  Northbridge,  at 
Rockdale,  South  of  Upton  Rd.,  V/.P.A,  li/'ater  Resources  Map, 
Scale  1"  =  100',     Sheet*B24  -  Drs.wing  100. 

29,  Sect;  V.  -  Channel  I: :prove^nents ,  In  Town  of  Horthbridge,  at 
and  North  of  Paul '  V.Tiitin  Mfg,  Co.  Plant.  Vf.P.A.  V/ater  Resour- 
ces Map,     Scale  l" =  100',     Sheet  B25  -  Drawing  101,  ' 

30.  Sect.  V  -  Channel  Improvcr-ients ,  In  Tovm  of  Northbr  idge , 
W.P.A.  Water  Resources  I-iap.  Scale  l"  ^-100'.  Sheet  B26  - 
Drav/ing  102. 

31,  '   Sect.  V.  -  Channel     Improvements,     In  Town  of  Grafton,  Vi.P.A. 

Water  Resources  I'ap.  Sccle  l"  =  100'.  Sheet  B27-  Drav^ing 
103. 


32.  Sect.  V.  -  Gha-mel  Improvements,  In  Town  of  Grafton,  v'l.P.A. 
li'^iater  Resources  Map.  Scale  1''  =  100'.  Sheet  B28  -  Drawing 
104. 

33.  Sect.  V.  -  Channel  Im.provem.ents ,  In  Tovm  of  Grafton,  South 
of  School  Street ,vt . P. A,  Vjater  Resources  Map.  Scale  1"  =  100', 
Sheet  B29  -r Drawing  105. 

34.  Sect.  Vo  -  Channel  Improvements,  In  Toto  of  Grafton, at  Fisher 
Mfg,  Co,  Plant,  U.F.-i.  Water  Resources  Map,  Scale  l"  ~  100', 
Sheet  B30  -  Drawing  106, 

35.  Sect,  V.  -  Channel  Improvements,  In  Tovm  of  Grafton,  North 
of  Fisherville  Pond,  './.P.  A.  Water-  Resources  Map,  Scale 
1"  =   100'.     Sheet  B31  -  Drawing  107. 

36.  Sect.  V.  -  Channel  Improvement,  In  Town  of  Grafton,  W.F.r... 
'l,"ater  Resources  Map.  Scale  l"  =  100'.  Sheet  Bo2  -  Drawing 
108. 

37.  Sect.  V.  -  Channel  Improvements,  In  Town  of  Grafton,  at 
Saundersville  Mill, Vf. P. A,  Water  Resources  Map.  Scale  l"=  100', 
Sheet  B33  -  Drawing  109, 

38.  Sect.  V.  -  Cliannel  Imiprovements ,  In  Tovm  of  Sutton,  at  Anco 
Mills.  'W.P.A.  Water  Rerjources  Map,  Scele  l"  ^  100',  Sheet 
334  -  Drawing  110. 
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39,     Sect,  V.  -  Channel     Improvements,     In  Town  of  Sutton.  w'.P.A. 

water  Resources  Map.  Scale  l"  =  100'.  Sheet  335  -  Drav/ing 
111, 


40.  Sect,  V.  -  Ciannel  Improvements,   In  Tovm  of  Sutton  -  Ililluury, 
North  of  Anco  Mills  Dam.    VI. p. A.  Water    Reso^orces  Map.  Scale 
1"  =  100'.     Sheet  B36  -  Drawing  112. 

41,  Sect,  V.  -  Chtvnnel  Improvements,  In  Tovm  of  Millbury.  V/.P.A. 
Water  Resources  Map.  Scale  l"  =  100'.  Sheet  B37  -  Drav/ing 
113. 


42.  Sect.  V.  -  Channel  Ii'.prover-.ents ,  In  Tovm  of  Millbury,  W.P.A. 
"ifater  Resources  Map.  Scale  l"  =  100',  Sheet  B38  -  Drav^ing 
114, 

43.  Sect.  V.  -  Channel  Improvements,  In  Tovm  of  Millbury,  ITear 
Elm  and  Main  Sts ,  ,W. P.  A.Water  Resources  Map,  Scale  l"  100', 
Sheet  B39  -  Dra.wing  115, 

44.  Sect,  v.  -  Channel  Improvements,  In  Tovm  of  I.^illbury,  W.P.A. 
YVater  Resources  Map.  Scale  l"  =  100',  Sheet  B40  -  Drawing 
116. 

45.  Sect,  V.  -  Channel  Improverients ,  In  Town  of  Miil.lbury,  Hear 
Felters  Co,  Plant,  W.P.A. 'water  Resources  Map,  Scale  l"=  100', 
Sheet  B41  -  Drawing  117. 

46.  Sect,  V.  -  Channel  Improvements,  In  Tovm  of  iuillbiu:-y,  \i.F,A. 
iilater  Resources  Map.  Scale  1"=  100'.  Sheet  P42  -  Dravfing 
118. 

47.  Sect.  "V,  -  Channel  Improvements,  In  Tovm  of  Millbury,  W.P.A. 

Vfeter  Resources  Map.  Scale  l"  =  lOu'.  Sheet  B43  -  Drawing 
119. 


48.  Sect.  V.  -  Channel  Improvements,  In  Tovm  of  iviillbury,  V/.P.A. 
Vvater  Resources  Map,  Scale  l"  =  100'.  Sheet  D44  -  Drawing 
120. 

49.  Sect,  Y.  -  Channel  Improver.ients ,  In  City  of  ..orcesfcer.  North 
of  Millbwy  Tovm  Line.  Vi.p.A.  Water  Reso.Jirces  Map.  Scale 
1"=    100'."   Sheet  B45  -  Drawing  121. 

50.  Sect.  V.  .-  Channel  Improvements,  In  City  of  iforcester.  At 
Millbury  Street.  W.-p.A.  Water  Resour-ces  Map,  Sc'le  l"  =  100*. 
Sheet  34C  -  Drawing  122. 

51.  Sect,  V.  -  Channel  Improvements,  In  City  of  V/orcester,  At 
A.S.  &  W.  Co.  Plant.  V/.P.A.  V/ater  Resources  Map,  Scale 
1"=    100'.     Siieet  B47  -  Drawing  123. 

NOTE:  All  of  the  above  lifted  maps  axe  on  file  with  the  Iifespachnsetts  State  Planning 
Board,  State  House,  Boston,  Mass. 


APPENDIX  F 


I.     FLOOD  COWTROL  RECOMtEl^lDATIONS  EY  CITY  OF  WORCESTER 

From  studies  made  of  the  1936  flood  the  Engineering  Department 
of  the  City  of  vjorcester  has  suggested  the  following  local  improve- 
ments: 

■  A*  The  vicinity  of  Vfebster  Square  presents  the  largest  ■  area 
.  in- need  of  flood  control  on  our  principal  streams.  Relief  in 
this  section  may  be  accomplished  by  the  construction  of  a  con- 
duit , beginning  at  Lees vi lie  Pond  at  Hope  Avenue,  and  discharg- 
ing into  a  swamp  bordering  on  Middle  River  and  to  the  east  of 
Hope  Cemetery. By  means  of  this  conduit  it  would  be  possible  to 
divert  a  large  part  of  the  flood  flows  of  Kettle  Brook  from  an 
area  of  31.61  square  miles  of  wp.tershed.  The  by-passing  of 
flood  flows  from  approximately  66  per  cent,  of  the  tot;-l  area 
contributary  to  the  head  of  Middle  River  near  Webster  Square 
would  do  much  to  correct  the  undesirable  condition  existing 
there.  To  accomplish  tliis  result  it  would  be  necessary  to  con- 
struct about  2,000  feet  of  conduit  having  a  capacity  of  2,000 
cubic  feet  per  second,  togetjier  with  the  necessary  head  works, 
and  to  purchase  approximately  six  acres  of  swamp  land. 

B.  This  bHck-wa|-er  condition  was  undoubtedly  a  considerable 
factor  in  the  cause  of  the  damage  resulting  to  this  culvert. 
Thus  it  is  shown  that  this  damage,  while  far  'removed  from 
Kettle  Brook,  may  be  charged  as  much,  if  not  more,  to  Kettle 
Brook  than  to  Tatnuck  Brook,  the  waters  of  which  flow  through 
this  culvert . 

This  fact  serves  to  illustrate  the  desirability  and 
rather  far  reaching  effect  that  the  flood  diversion  of  Kettle 
Srook  would  have  in  this  area.  Such  diversion,  if  provided, 
would  allow  the  drawing  dov;n  of  Leesville  Pond  during  periods 
of  im.pending  floods,  without  passing  the  water  through  Curtis 
Pond,  thereby  permitting  Curtis  Pond  to  be  drawn  do\m  more  rap- 
idly. 

C.  The  construction  of  a  relief  sewer  from  Middle  River  -at 
the  South  Works  of  the  American  Steel&IYire  Company  to  Brosni- 
han  Square  would  further  relieve  Mill  Brook  sewer  and  prevent 
flooding  of  areas  immediately  north  of  this  point.  It  is  at 
this  point  that  the  Cambridge  Street  and  'luins igamond  Avenue 
surface  water  sewers  now  enter  Mill  Brook  sewer.  This  sewer 
would  be  4,100  feet  in  length.  If,  in  the  future,  the  devel- 
opment of  the  city  caused  conditions  that  require  relief  at 
points  further  north  this  sewer  could  be  extended  to  afford 
such  relief  as  was  found  necessary. 
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D»  It  is  also  possible  to  divert  the  flow  from  the  northern 
section  of  this  watershed  by  means  of  a  tunnel  to  Lake  Quinsig- 
amond  v^rhich  would  be  about  11,000  feet  in  lenpth.  The  liabili- 
ty of  the  city  for  damages  resulting  from  this  proposed  diver- 
sion of  waters  should  be  carefully  investigated  before  embark- 
ing on  a  project  of  this  nature.  The  approximate  cost  of  the 
foregoing  suggested  construction  is  as  follows: 

Improvement  of  darns  for  purposes  of  flood 
control  YB-ries  from  $1,000.  to  :^10,000.  per  dam. 
Kettle  Brook  Divsrsion  Conduit  |140,000. 
■  Mill  Brook  Relief  Sewer  500,000, 
Mill  Brook-Lake  Quinsigamond  Tumel  1,300,000. 

Plus  damages,  if  any. 
E.     Channel  Improvemerts : 

1  -  Vlitiiln  the  City  Limits  of  Worcester 

The  tributary  streams  forming  the  headwater  of  the  Black- 
stone  River  converge  at  Curtis  Pond,  and  the  outlet  of  this 
pond  is  the  Blacks tone  River.  The  major  part  of  this  damage 
within  the  Citjr  of  Yforcoster,  due  to  the  flood  of  1936,  was 
caused  by  the  overflov/ing  of  these  tributaries , namely,  Tatnuck 
Brook,  Kettle  Brook  and  Middle  River. 

A  detailed  report  on  the  condition  of  the  channels  of  these 
tributaries,  and  recommendations  for  the  proper  improvements 
needed,  would  necessarily  extend  beyond  the  present  available 
data,  tut  certain  general  conditions  have  been  noted  and  sug- 
gestions can  be  made  tending  towards  coi-recMons  as  a  basis  for 
future  study  and  planning, v;hich  can  only  be  properly  concluded 
after  complete  detailed  studies  and  plans  have  been  made. 

From  inform.ation  based  on  the  maps  showing  the  areas  affect- 
ed by  flood  conditions , and  from  inspocblons  of  the  streams  and 
the  surrounding  territory, the  following  general reconnnend'ationB 
can  be  made. 

Kettle  Brook  - 

The  upner  part  of  this  stream  above  Jamesville  Pond  is 
through  a  thickly  settled  part  of  the  city, Its  source  is  wind- 
ing and  the  channel  narrow  and  badly  constructed,  with  the  re- 
sult that  there  were  overflow  conditions  along  its  entire 
length.  It  is  very  apparent,  however,  that  these  conditions 
would  be  entirely  overcome  by  a  proper  widening,  deepenirg  and 
straightening  of  the  stream  bed.  All  the  overflow  conditions 
of  this  brook  through  the  town  of  Auburn,  back  into  Worcester 
through  Leesville  Pond  and  into    Curbis  Reservoir,  are    due  to 
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ba.d  channel  conditions,  v.'hich  could  b'^  renedied  ■'..'ithout  nuch 
difficulty  and  after    a  proper  study  of    alignment  and  grade. 

Overflow  from  Curtis  Pond  into  Iliddle  River  - 


At  the  loV'.'Gr  end  of  Curtis  Pond  there  is  a  well  construct- 
ed dam  with  concrete  spillv/ay  75  f  eet  long  and  ear  ':h  ombankiaent 
bulkhead  concrete  faced.  Below  the  spillway  the  channel  in  a 
distance  of  125  feet  narrov.^s  to  40  feet  at  the  point  v.-here  it 
joins  Middle  River.  This  junction  is  at  90  degrees  with  the 
flow  of  Middle  River,  a  d  is  at  a  point  w^here  there  is  consid- 
erable curve  in  the  river.  Directly  opposite  the  junction  is 
property  of  the  City  of  V/orces tei*  or.  i'/hich  there  is  a  Fire 
Station. 

The  alignment  of  the  overflow  channel  and  of  the  rivar  is 
"ucli  that  at  present  any  excess  flow  over  the  da\a  is  choked  in 
its  passage  from  tl:e  dam,  and  with  the  increase  of  velocity 
caused  by  this  choking,  together  with  the  flow  of  the  river 
pasi:  this  junction,  an  undue  accumulation  of  water  is  foimed 
along  the  retaining  v/all  at  the  Fire  Station  property.  During 
the  flood  of  1936  this  portion  of  the  Middle  River  channel  was 
entirely  inadequate  to  pass  the  volune  of  water  entering  from 
Curtis  Pond  and  Halfway  I^rook.  A  large  section  of  the  city 
below  this  point  was  inundated,  including  the  Fire  Station 
which  had  to  be  abandoned  heiiiporarily . 

A  study  of  this  location  indicates  that  the  existing  con- 
ditions could  be  remedied  by  a  reloc'^^tion  of  the  channel  walls 
b'jlow  the  Curtis  Pond  dam  so  as -to  have  a  uniPonn  ^vidth  of  at 
least  60  feet  between  the  side  walJ.s.  A  slight  change  should 
be  made  in  the  alignraent  of  the  retaining  wallr-  of  the  city 
property  to  eliminate  as  far  as  possible  the  choking  that  now 
occurs.  plan  has  been  prepared  for  a  proposed  flood  by-pass 
from  Leesville  Pond,  an  expansion  of  Kettle  Brook  just  above 
Curtis  Pond,  to  Middle  River  at  a  point  about  500  feet  below 
the  junction  of  the  overflov/  of  Curtis  Pond  and  Ifiddle  River. 
This  by-ryaca  would  lessen  considerably  the  overflow  of  the 
Curtis  Pond  da;n,  and  would  relieve  the  congestion  which  always 
occurs  at  this  junction  point" 

Passing  up  Halfway  Brook  and  Tatnuck  '^rook  as  far  as  Coos 
Reservoir  the  flood  survey  shows  that  overflowing  occurred 
along  the  entire  distance.  There  was  little  or  no  flooding 
of  the  banks  of  Coes  Reservoir  except  at  the  location  of  the 
dam  where  the  spillway  overflows     to  continue    Tatnuck  Brook. 

A  detailed  study  of  the  dcm  and  spillway  at  Coes  Reseivoir 
will  be  necessary  before  definite  recorniMondations  can  be  made, 
but  it  is  very  obvious  that  a  system  of  control  waste  gates 
should  be  installed  at  this  point, and  the  dam  should  be  raised 
at  least    five  feet    along  its  entire     length.     By    moans  of 
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control  gates  the  present  normal  level  of  thr^  reservoir  could 
be  maintained,  and  the  additional  height  of  the  daj.i,  together 
with  an  adequate  installation  of  waste  gates,  would  prevent  a 
recurrence  of  the  bad  flood  conditions  that  existed  here. 

From  Goes  Reservoir,  through  Tatnuck  Brook  and  Half^yvay 
Brook  into  Middle  River  the  flood  survey  indicates  that  a  vory 
serious  condition  exists,  and  an  inspection  shows  that  align- 
ment is  bad  and  channel  capacity  and  bridge  clearance  inade- 
quate, A  study  of  the  section  betiveen  Park  Avenue  and  Webster 
Square  has  been  prepared  showing  realigrcnent  of  Halfway  Brook 
which,  together  with  suggested  improvements  at  Curtis  Pond  and 
Goes  Reservoir,  would  protect  a  large  section  of  the  City  of 
•"force ster  from  future  inundations. 

Middle  River  extends  from  the  confluence  of  Kettle  Brook 
and  Halfway  Brook  at  the  foot  of  Curtis  Pond,  and  becomes  the 
Blacks  tone  River  bolow  the  dan  of  the  American  Steel  &  'Tire 
Company.  Along  the  entire  length  of  I'^iddle  River  there  was 
serious  overflowing,  due  mainly  to  choked  stream  conditions, 
bad  alignm.ent  and  inadequate  bridge  clearances.  A  study  of 
these  conditions  will  be  necessary  before  proper  recommenda- 
tions can  be  riade  for  the  adequate  solution  of  this  problem. 

2  -  Outside  the  City  Limits  of  Worcester 


The  Blackstone  River  from,  the  dam  of  the  /jnerican  Steel  & 
Wire  Company  flows  in  a  southeas-^erly  direction  through  the 
tovms  of  Millbury,  Sutton,  Grafton,  Northbridje,  Uxbridge  and 
Blackstone,  in  ^lassacliusetts,  a  distance  of  slightly  more  than 
31  m.iles  . 

In  this  distance  the  river  has  a  fall  of  281  feet,  which 
fall,takan  from  the  toe  of  the  American  Steel&Wire  dam,,  has  at 
sometime  been  controlled  by  14  da-.s,  of  v/hi  ch  three,  namely, 
the  Wortex  dam  in  Uillbury,  the  Ilecla  dam  in  Fxbridge  and  the 
J'lillville  dajn  in  Blackstone,  have  been  completely  washed  out. 
IVhere  these  da:.is  no  longer  exist  the  former  pond  areas  are  now 
exposed  and  the  river  has  assuj'aed  a  channel  or  channels  through 
the  silt  that  hed  accumulated  above  the  da:as .  The  result  of 
this  uncontrolled  location  of  the  river  through  these  former 
pone  p-i-eas  is  not  only  uiisightly,  but,  oecause  of  itc  meander- 
ing course  and  the  f'^.ct  that  in  each  case  the  river  has  foi-med 
several  channels  noro  or  less  par8.11el ,any  increase  of  flow  in 
the  river  ccvusos  ar  iminediate  overf  ]  ovj  of  ^-he  present  low  banks, 
and  any  unusual  rise  of  water  results  in  a  v/ide  spread  of  very 
shallow  water,,  nith  the  consequent  deposits  of  silt  and  debris. 

Of  the  remaining  eleven  dams  on  the  Blackstone  t  iver^tliree , 
the  Saunders  cotton  dam  in  Grafton, the  Anco  Mills  dam  in  "utton 
and  the  'orcester  Street  R.  R.  Dam  in    ^Tillbu^y  are    no  longer 
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used  and  should  be  rerioved.  All  the  daras  along  the  river  v\fere 
built  many  years  ago,  and  during  the  elapsed  time  there  has 
been  an  accumulation  above  them  which  has  to  a  large  extent 
filled  the  basins  with  silt,  alloiving  only  a  comparatively 
small  pondage  with  little  or  no  detention  value.  The  waste 
gates  in  these  darns  are  of  insufficient  capacity  to  pass  any 
unusual  excess  of  water. These  gates  if  re-designed  as  to  ca- 
pacity and  easily  accessible  operation  could  be  used  to  great 
advantage  in  the  control  of  the  flowage  of  the  river. 

A  study  of  the  survej'-s  that  have  been  made, and  the  conclu- 
sions drawn  from  a  personal  inspection  of  the  river,  show  con- 
clusively that  the  entire  river  channel  from  its  source  at  the 
dam  of  the  Ani.erican  Steel  Sc.  Wire  Company  to  the  Massachusetts- 
Rhode  Island  line  should  be  re-aligned  and  brought  to  as  uni- 
fom  a  gradient  as  possible.  Those  dams  which  are  no  longer 
used  as  a  source  of  water  power  should  be  removed  and  the  chan- 
nel above  and  below  them  brought  to  a  uniform  grade  and  line. 
At  several  points  accurate  measurements  have  been  made  of  the 
volume  of  flood  flow.  From  these  calculations  the  channel 
area  can  be  determined  and  made  sufficiently  large  to  pass  a 
flood  voluiTie  without  overflowing  any  surrounding  land. 

Sketch  plans  covering  the  above  proposals  have  been  filed 
with  the  Massachusetts  State  Planning  Boai'd. 


APPEFDIX  G 

POTENTIAL  V;ATER  PO^'fEE  RECOT?'mT)ATIONS  FRO'T  "IV. P. A. 
REHABILITATION  REPORT 

The  following  is  from  a  'V\rorks  Progress  Administration  Rehabil- 
itation Report,  prepared  November  30,  1935,  and  is  quoted  diroc-":-, 

Water  Pov/er 

Potential  Povier 

Nortex  Manufacturing  Co.,  Millbury,  Blackstone  River: 


Propose  to  coinbine  t'vo  falls  on  the  Blackstone  River. 
Nev/  Dam.,  Penstock,  Poorer  House  and  Equipment. 

Propose  to  us?  dam-sito  of  old  Atlanta  7/oolen  Company 
for  the  site  of  a  nev,'  15-foot  Spillway  Section  Dam.,  58 
feet  long,  which  v;ould  raise  the  Vfeter  Level  8  feet.  A 
Penstock  550  feet  long  -would  run  from  this  point  to  a 
new  PoVi'or  House  which  is  to  be  built  on  the  site  of  the 
existing  v;ood  frame  building  of  the  Nortex  Company.  This 
procedure  combines  t/zo  falls  on  the  Blackstone  River 
within  600  feet  of  each  ofc'ier,  making  a  total  head  of  25 
feet.  The  Pondage  will  have  very  little  value  as  far  as 
dra:,v  down  is  concerned , and  will  make  this  developm.ent  a 
"run  of  the  river"  type. 

There  is  available  a  head  of  25  feet  and  mean  flow 
of  80  cubic  feet  per  second.  Under  these  conditions, 
200  Horse  Power  could  be  developed  to  be  converted  into 
electric  pov/er.  The  low  water  flow  is  frequently  less 
than  10  cubic  fecot  per  second,  and  this  aiaount  is  so 
small  that  the  plant  v/ould  probably  be  shut  down  for 
considerable  time  during  the  low  water  periods.  A  ca- 
pacity development  uo  to  the    me.an  flow    seems  justified. 

Standard  Weaving  Co.,  Grafl:o-n,  Blackstone  River: 


Propose  to  repair  Canal,  Tailrace,  and  rebuild  Power 
House;  new^  equipment.    Dam  is  3n  place. 

The  mill  is  owned  by  the  '."i/hitin  Mfg.  Co.  Form.erly, 
there  were  three  (3)  Water  Wieels  which  gave  power  to 
the  mill.  These  wheels  were  supplied  by  a  large  canr.l. 
One  of  the  wheels,  evidently  a  stand-by  unit,  was  lo*- 
cater^  in  a  shed  on  the  outside  of  the  building.  All 
three  (3)  wheels  are  in    very  poor    condition.      Both  the 
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canal  and  the  tailrace  v/ill  have  to  be  excavated,  if 
they  are  to  be  used.  The  pond  made  by  the  120-foot  dam 
has  an  area  of  about  ten  (10)  acres  at  high  'vater,  and 
will  have  to  be  dredged  in  front  of  the  head  gates.  A 
head  of  12  feet  is  available  with  a  unifom  flow  of  a- 
bout  S6  cubic  feet  per  second.  These  conditions  permit 
a  development  of  about  120  Horse  Power.  This  pov/er 
could  be  used  in  'ohe  mill  itself,  which  is  in  fairly 
good  condition. 

Old  Rice  Mill,  Millbury,  Singletary  Prook: 

Proposed  to  construct  a  nov;  Penstock,  PoTver  Honse 
repair  Tailrace,  and  provide  new  equipment.  Dam  is  in 
place. 

The  buildings  are  no  longer  standing.  All  that  re- 
mains of  the  Mill  are  the  foundations,  part  of  th^ 
brick  walls,  the  chimmey,  and  the  remains  of  the  hy- 
draulic equipmerrc.  The  dam  at  this  location  is  in  good 
conditior.  It  foimis  a  one  ( ]. )  acre  pond,  which  is  sup- 
plied by  a  brook  from  Lake  Cin^^le'.ary  in  Sutton,  making 
this  a  "run  of  the  river"  plant. 

The  poMJer  site  has  available  a  head  of  19  feet. 
The  estimated  uniform  flov/  is  about  5.4  cubic  feet  per 
second.  Under  these  conditions  less  than  10  Horse  Power 
could  be  developed  and  converted  into  electric  pov/er. 
It  can  be  seen  that  this  power  site  is  urxeconomical ,  and 
should  no  longer  be  considered  as  a  possible  means  of 
developed  cheap  pov/er. 

Marie  Schuster  Mill,  East  Douglas,  yiumford  River: 


Propose  to  repair  tunnel,  construct  power  houf?©, 
and  provide  for  new  equ.ipnent,     Dan  is  in  place. 

The  buildings  have  fallen  dovm,  with  only  the  walls 
remaining.  The  dam  at  this  sice  is  located  immediately 
below  the  Hayv/ard  Woolen  Co.  The  dar.i  is  an  earth  dam 
strengt?iened  by  a  cut  stone  wall.  The  spillv.'ay  section 
is  made  of  v/ood.  T'he  po^d  formed  by  this  dam  has  an 
area  of  about  tv/o  (2)  acres. 

There  is  available  a  10-foot  head,  '.vith  an  esti- 
mated uniform  flow  of  about  40  cubic  feet  per  second. 
Under  these  conditions  about  40  Horse  Power  could  be 
developed  and  converted  into  electric  po\/er.  The  water 
for  the  old  wheel  was  brought  from  the  dam  by  an  under- 
ground canal,  which  is  in  poor  condition. 
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Woi-cester  Consolidated  .  Street  Railway  Company,  Millbury, 
Plackstone  River : 


Report  on  the  use  to  which  the  water  is  put  in  this 
steam  power  plant  and  the  possibility  of  installing  a 
hydro-electric  unit.    Dam  «nd  canal  are  in  good  condition. 

This  is  a  steam  plant  which  is  capable  of  generating 
5000  m. 

At  present,  this  plant,  which  is  used  for  stand-by 
power  only,  has  all  electric  power  supplied  by  the  New 
England  Power  Company. 

There  is  a  dam  in  place  on  the  Blackstone  River  and 
a  canal  that  runs  to  this  power  plant. 

Years  ago  there  was  a  water  wheel  installation  in 
this  plant  v;hich  ran  a  generator  of  about  200  capacitji 
The  electricity  thus  generated  was  used  to  light  the 
plant,  and  for  small  power  units  connected  with  the 
plant.  However,  this  wheel  v;as  removed  in  1G14,  due  to 
a  lack  of  v;uter  for  both  .the  wheel  and  the  steam  con- 
densers . 

Wen  this  plant  is  generated  at  present  for  stand- 
by power  the  water  from  the  Blackstone  River  is  used 
as  cooling  water  for  the  surface  condensers ,  There  are 
two  (2)  lorge  condensers  used  in  this  plant  and  v/hsn  it 
is  operating  at  full  capacity  there  is  not  enough  water 
to  successfully  run  the  condensers.  It  is  evident  that 
a  water  v^rheel  installation  at  this  plant  is  entirely  out 
of  the  question. 

It  is  possible  that  a  small  hydro-electric  unit 
could  be  installed  to  be  operated  when  the  plant  is  not 
used  for  stand-by  po.ver.  This  power  could  bo  used,  as 
formerly,  to  light  the  pov/or  plant  and  run  small  motors, 
etc  • 

There  is  a  head  of  13.5  feet  and  a  mean  uniform 
flow  of  85.5  cubic  feet  per  Second  available.  These 
conditions  would  develop  100  Horse  Tower  to  be  convert- 
ed into  electric  po./er.  Hoivevcr,  such  an  installation 
would  rot  be  economical  becaure  the  Worcester  Consoli- 
dated Street  Railway  Company  pays  a  v^ry  small  comm.er- 
cial  rate  for  power  bought  from  the  New  England  Power 
Company. 
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Lav\frence  Felting  Company,  Millville,  blackstone  River: 


Propose  to  construct  new  Dams,  repair  Canals  and 
ga'-es,  rebuild  Power  Houses  and  provide  for  new  Hydro- 
electric equipment. 

The  plant  is  nov;  idle  and  O'vned  by  the  United 
States  Rubber  Company.  The  buildings,  which  are  lo- 
cated on  both  banks  of  the  river,  are  of  brick,  with 
wooden  floors     and  columns,     and  are     in  fair  condition. 

In  the  Spring  of  19^-'^5  the  La^vrence  Felting  Company, 
l^fillville,  was  ordered  to  remove  their  old  Wooden  Dams 
by  the  County  Commissioner.  One  of  their  'cv>;o  (2)  dams 
was  torn  out,  releasing  the  pressure  on  the  other.  Part 
of  the  latter  was  removed  later.  This  action  was  re- 
quested because  t"'e  dams  were  leaking  br.dly,  and  timbers 
were  rotted  beyond  repair. 

It  is  proposed  in  this  report  to  construct  two  (2) 
new  Concrete  Spillway  Dams  to  be  located  on  the  approx- 
imate sites  of  the  old  V'ooden  dams.  The  crest  of  the 
spillv/ay  is  to  be  raised  two  feet,  making  a  head  of  13 
feet  available.  The  present  pov^er  canals  are  in  fair 
condition  and  can  be  made  serviceable  ivith  repairs.  The 
substructures  of  the  existing  power  houses  are  to  be 
retained,  but  nev;  super-structures  will  be  necessary 
with  the  new  hydro-electric  equipment. 

Two  (2)  dam.s  are  required  at    this  location  because 
an  island  divided  'he  Blackstone  River  into    two  channels. 
In  this     report  the    channels  will  bo    designated    as  the 
North  and  South  Channels.     There  are  two  (2)  power  canals 
which  will  be  nam.ed  in  a  like  manner. 

In  the  South  Channel  it  is  proposed  to  construct 
a  concrete  dam  with  a  spillway  length  of  115  feet,  ap- 
proyim:.tely  7,000,000  cubic  feet.  This  pondage  will 
furnish'    about  an  8  hour  supply  to  the  tovi  wheels. 

In  order  to  make  the  power  canals  serviceable  it 
is  necessary  to  repair  the  supply  gates  and  trash  racks 
in  both  the  Worth  and  South  Canals.  The  South  Canal  is 
filled  in  with  silt  and  w'ill  have  to  be  excavated  and 
cleaned.     The  Worth  Canal  requires  draining  only. 

There  is  available  a  head  of  13  feet  and  a  mean 
flow  of  295  cubic  feet  per  second.  Under  these  condi- 
tions 410  Horse  Power  could  be  developed  and  converted 
into  electric  power.  During  the  low  water  period  one 
of  the  hydro-electric  units  would    probably  be  shut  down 
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from  one  (1)  to  three  (3)  months  of  the  year.  However, 
the  other  unit  woul^  be  able  to  operate  at  fair  effi- 
ciency with  a  minimun  flov;  of  65  cubic  feet  per  second. 
A  capacity  development    up  to  mean  flow  seems  justified. 

Manchaug  Mill,  Sutton,  Mumf ord  River ; 

Purpose  to  repair  canal  and  supply  pates,  construct 
a  new  Penstock,  Pov/er  House,  and  provide  for  a  new  Hydro- 
electric equip.^ent.     Dam  is  in  place. 

The  plant  has  been  abandoned  for  some  time,  and 
is  novj  owned  by  the  Town  of  Sutton  (Tax  Title),  The 
buildings  are  of  the  cut  granite  mill  type,  and  'ire  in 
a  very  bad  state  of  repair. 

It  is  proposed  to  combine  two  (?)  falls  on  the  Mum- 
ford  River  by  constructing  a  new  reinforced  concrete 
Penstock  from  the  Power  Canal  or  Lovver  Tucker  Pond  to 
the  old  Power  House  of  the  Manchaug  Mill.  This  proce- 
dure would  make  a  head  of  fifty  (50)  feet  available. 

The  earth  dam  at  Lower  Tucker  Pond  is  in  good  con- 
dition, and  will  require  no  repairs.  The  entrance  to 
the  Poi'ver  Canal  is  at  present  filled  in  v/ith  granite 
blocks  and  earth  fill.  This  will  have  to  be  removed 
and  new  Supply  Gates  installed. 

The  Power  Canal  will  have  to  be  cleaned  and  the 
walls  repaired.  Few  head  works.  Supply  Gates  and  Trash 
Racks,  will  have  to  be  constructed  at  the  entrance  of 
the  proposed  Penstock. 

There  is  available  a  head  of  fifty-one  (51)  feet, 
more  or  less,  and  a  m.ean  flow  of  71  cubic  feet  per 
second,  for  a  tv;elve  (12)  hour  period,  six  (6)  days  per 
week.  Half  of  this  is  obtained  from  storage  facilities 
at  this  location.  Under  these  conditions  330  Horse  Pow- 
er could  be  developed  and  converted  into  electric  pov/er. 
The  above  flow  could  be  realized  the  year  round,  using 
storage  and  a  capacity  development  up  to  this  point 
seems  justified. 

Estimates  of  an;">'thing  mentioned  in  this  report 
could  only  be  derived  by  further  field  surveys. 
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BLACKSTOini  DRiilNAGE  BiiSIN 


GAZETTEER  OF  STRE.JvIS 


"A  complete  list  of  streams,  lakes  and  ponds  was  published  by 
the  United  States  Geological  Survey  (l916)  in  Water  Supply  Paper 
415. 


The  Massachusetts  State  Planning  Board,  recognizing  the  value 
of  a  complete  "Gazetteer",  has,  with  the  co-operation  of  the  Works 
Progress  Administration  State  Planning  Projects,  attempted  to  re- 
vise this  Gazetteer  by  adding  such  data  as  could  be  found  on  the 
latest  U.S.G.S,  quadrangle  sheets  and  other  available  maps.  The 
follov\ring  is  a  direct  quotation  from  the  above-mentioned  publica- 
tion: 


"As  the  descriptions  are  based  chiefly  on 
the  maps,  they  vary  in  accuracy  as  the  maps 
vary.  Each  stream  is  described  as  rising  near 
the  point  at  v/hich  the  head  of  the  upper  tribu- 
tary apparently  draining  the  largest  area  is 
shown  on  the  map,  and  the  elevation  of  that 
point  is  given  as  the  elevation  of  the  source. 
It  is,  of  dourse,  recognized  that  this  method 
does  not  give  results  of  great  precision,  but 
properly  causes  no  greater  errors  in  the  deter- 
mination of  length  and  fall  than  would  be 
caused  by  extending  each  stream  to  the  head  of 
the  divide  between  its  basin  and  that -of  the 
adjoining  streams.  It  should  be  understood, 
however,  that  all  statements  of  elevation, 
length  and  fall  are  merely  approximate," 

We  would  greatly  appreciate  your  co-operation  in  calling  our 
attention  to  any  errors  or  omissions,  which  will  be  acknowledged 
and  noted  in  subsequent  publications. 


119 


120 


GAZETTEER  OF  STRE.J.IS 

in  the 

BLACKSTOIffi  BASIN 

*AUBUR:T  TEXTILE  POED  -  Worcester  Couuity;  Town  of  Auburn;  inlets. 
Kettle  and  Dark  Brooks;  outlet,  Kettle  Brook  into  Leesville  Pond, 
thence  iito  Blackstone  River.    Webster  sheet, 

BAD  LUCK  POED  -  (Laurel  Lake)  liorcester  Cou.nty;TovTi  of  Douglas j 
west  of  East  Douglas;  an  expansion  of  Mumford  River  (tributary  to 
Blackstone  River  and  thus  through  Seekonk  and  Providence  Rivers  to 
Narragarsett  Bay).     Blackstone  sheet, 

B/\D  LUCK  POND  -  Worcester  Comty;  Tovm  of  Douglas;  2  F.iles  west 
of  the  village  of  Douglas  and  one-half  mile  north  of  Wadkin  Hill; 
outlet,  a  stream  about  a  mile  long,  flowing  northward  into  liJ'illis 
Pond  Reservoir  (outlet  to  Muiriford  River  and  thus  through  Blackstone 
River  to  Seekonk  and  Providence  Rivers  and  Narragansett  Bay),  Yfeb- 
ster  sheet, 

*BiRICER  BROOK  -  Worcester  Co^aaity ;Town  of  liolden;  a  stream  rising 
in  the  Town  of  Holden;  flowing  It"  miles  southeast, and  south;  thence 
2  miles  south,  into  the  northern  arm  of  Worth  Pond  in  the  City  of 
Worcester  (tributary  to  Blackstone  and  Seekonk  Rivers ,  thence 
through  Providence  River  to  iJarragansett  Bay),  V/orcester  sheet, 
and  Special  sheet  #95-352  E.  R.  A.  State  Planning  Projects, 

BEAYER  BROOK  -  Worcester  County;rises  on  the  southwest  slope  of 
Winter  Hill;  flows  east  of  south  4  miles,  thence  southwestv;ard  into 
one  of  the'  reservoirs  above  Curtis  Pond  (outlet,  Blackstone  River 
to  Seekonk  River  and  thus  through  Providence  River  to  Narragansett 
Bay),    Worcester  sheet, 

BLACK  POND  -  l¥orcester  County;  a  very  small  pond  4  miles  south- 
east  of  Eaet~Douglas .     Blackstone  sheet. 

BL'^CKSTONI-:  RIA^Ji  -  Worcester  County,Mass .  ,and  Providence  County, 
R.I.";  formed  ~a~the  city  of  Y^orcester  by  the  union  of  several 
brooks.  Kettle  Brook,  which  drains  the  lar^^^er  area,  and  is  there- 
fore considered  the  continuation  of  the  river,  rises  on  the  west 
slope  of  Little  Asnebumskit  Hill  and  flows  southeastward  to  Stone- 
ville,  thence  eastvmrd  and  northward  to  its  junction  v/ith  Black- 
stone River  in  the  southwestern  part  of  the  city  of  Worcester;  from 
its  jiuiction  the  BlacI:stone  flows  soutlieastward  to  Seekonk  River 
and  thus     through  Providence  River  to  Narragansett  Bay;     length  to 
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head  of  Kettle  Brook,  about  45  miles;  the  principal  tributaries  in 
Massachusetts  belov/  Kettle  Brook  are  Singletary  Brook  and  Quins iga- 
mond,  Mumford,  West  and  Mill  Rivers,  The  basin  contains  no  large 
lakes  except  Lake  Quins  iga.Tiond ,  but  small  ponds  and  reservoirs  used 
for  storage  are  numerous;  its  flow  is  thus  fairly  constant  and  its 
water  powers  are  very  fully  utilized;  average  rainfall  on  the  basin 
about  45  inches.  Gaging  stations:  Blackstone  River  at  V^oonsocket, 
R.I.  1929  to  date;  Blackstone  River  at  I'liorcester,  Mass.,  1923  to 
date,    Vt'or cester ,  Marlboro,  Webster  and  Blackstone  sheets, 

BRAI'JGIT  river  -  Worcester  County,  Mass.,  and  Providence  County, 
R.I.;  rises  in  Wallurn  Pond  near  the  western  boundary  of  Rhode  Is- 
land, flows  easterly  and  northeasterly  through  several  small  ponds 
and  enters  Blackstone  River  (tributary  to  Seekonk  River  and  thus 
through  Providence  River  to  Ilarragansett  Bay)  near  Blackstone , Mass ,; 
receives  drainage  from  other  ponds  and  swamps,  VJebster, Blackstone, 
and  Burrillville  sheets, 

BROAD  Uii^rliCni'  BROOK  -  Worcester  County,     See  Dorothy  Brook. 

"'BULL/JvD  ROiJ)  BROOK  -  Worcester  Coant:y;Town  of  Douglas;  a  stream 
rising  in  Northern  part  of  Douglas;  near  the  Oxford  town  line; 
flowing  1  mile  easterly  into  Manchaug  Pond,  (tributary  to  Black- 
stone River,  and  Seekonk  Rivers,  through  Providence  River  to  Nar- 
ragansett  Bay),  Blackstone  and  Webster  sheets,  and  Special  Sheet 
-f/-95-78  E.  R.  A.  State  Planning  Projects, 

BUlViI,'!ET  BROOK  -  Worcester  Couiity;  Town  of  Shrewsbury;  rises  just 
south  of  the  village  of  Shrev/sbury;  flov/s  southward  to  North  Graf- 
ton, vihere  it  enters  Quins igamond  River  (tributary  to  Blackstone 
River  and  thifs  through  Seekonk  and  Providence  Rivers  to  Narragan- 
sett  Bay);  length,  5  miles,    Marlboro  and  Blackstone  sheets, 

*BiJP:T  BROOK  -  'Worcester  County;  Tovm  of  Sutton;  a  stream  rising 
in  the  southeastern  part  of  Tovm  of  Sutton;  flows  2  miles  easterly, 
into  l/iiTiitins  Pond,  in  Town  of  Northbridge;  thence  5  miles  south- 
easterly to  Blackstone  River  (tributary  to  Seekonk  River  through 
Providence  River  to  Warragansett  Bay),  Blackstone  and  Yfebster 
sheets  and  Special  sheet  ff95-219  E,  R.  A,  State     Planning  Projects, 

BURT  POND  -  also  called  SVJAN'S  POND  -  Worcester  County;  Town  of' 
Sutton;     inTet  and  outlet,  Purgatory  Brook,  which  flov;s  through  the 
pond  to    V{hitins  Pond    on  Mur.iford  River     (tributary    to  Blackstone 
River  imd  thus  through    Seekonk  and  Providence  Rivers    to  Narragan- 
sett  Bay),     Blackstone  sheet, 

*C/uviP  GROWip  BROOK  -  iiorcester  County ;Town  of  Uxbrldge;  a  stream 
rising  'on "east  ~lopo  of  VJadkin  Plill,  flowing  1^  miles  northeasterly, 
to  Bad  Luck  Pond     (tributary  to  Mumford  River,     through  Blackstone 
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and  Seekonk  RiArers  thejice  throu.^h  Providence  River  to  ITarragansett 
Bay).  Blackstone  sheet,  and  Speci&l  sheet  7^95-78  S.  R.  A.  State 
Planning  Projects, 

C/iRPE:TT£RS  POIJD  -(Sutton)  V/orcester  County;Town  of  Northbridge; 
outlet  into  W'hitins  Pond  into  Mumford  RiArer  thence  into  Blackstone 
River,    Blackstone  sheet, 

*CAR.uQLL-  BROOK  -  YJorcester  County ;Town  of  Grafton;  a  stream  ris- 
ing in  northern  section  Town  of  Grafton;  'flowing,  1^  miles  south- 
vresterly,  into  Goddard  Pond,  thence  to  Quins igamond  River  to  Black- 
stone RiA'er  (tributary  to  Seekonk  River;  thence  through  Providence 
River  to  Narragansett  Bay).  Blackstone  sheet  and  Special  sheet 
7^-95-112  E.  R.  A.  State  Planning  Projects. 

■  *  CARTERS  BROOK  -  VJorcester  CoiAiity;  Town  of  Millbury;  a  stream 
rising  on  northern  slope  of  Mt,  Ararat,  at  Old  Common;  flov^ing  1 
mile  north  and  northeasterly  to  Blackstone  River  (tributary  through 
Seekonk  and  Providence  Rivers  to  ilarragansett  Bay),  at  Millbury, 
Webster  sheet,  and  Special  sheet  7;'-95-189  E.  R.  A.  State  Planning 
Projects . 

*CED/J(  BROOK  -  Worcester  County;Tovm  of  Douglas;  a  stream  rising 
in  east  slope  of  Wood  Hill;  flowing  2  miles  northeasterly,  into 
Willis  Pond,  about  1-^  miles  to  Willis  Reservoir;  2  miles  northeast 
to  Mumford  River,  2  miles  southeasterly,  3  miles  northeasterly  into 
YJl-iitin  Pond,  7  miles  southeasterly  to  Blackstone  River  (tributary 
to  Seekonk  River,  thence  through  Providence  River  to  Narragansett 
Bay).  Blackstone  sheet,  and  Special  sheet  {[^b-lQ  E.  R.  A.  State 
Planning  Projects. 

CEIITER  BROOK  -  Iforcester  Co'unty;  Town  of  Upton;  rises  a  mile 
north  of  Pratt  Pond  ;f  lows  southward  4%  miles  into  V^'est  River  (trib- 
utary to  Blackstone  River  and  thus  through  Seekonk  and  Providence 
Rivers  to  Narragansett  Bay).     31ac''.stone  sheet, 

*CENTERV1LLF^  BROOK  -  Worcester  County;  Town  of  Grafton;  a  stream 
rising  in  northv/est  slope  of  Brigham.  Hill;  flowing  1  mile  easterly 
joins  Quins igamond  River,  about  12  miles  southeasterly  to  Black- 
stone River  (tributary  to  Seekonk  River,  thence  througn  Providence 
River  to  llarraganset  Bay),     Blackstone  sheet, 

CKOCKALOG  PO"D  -  \/oroester  County;  a  very  small  pond  4  miles 
southeasl:  of  East  Douglas.     Blackstone  sheet, 

CLARK  RE  SERVO  IR  -  Y^orcester  County;^  mile  east  of  Sutton;  inlet, 
head  of  Cold  Spring  Brook;  outlet.  Cold  Spring  Brook  to  Blackstone 
River  ^tributary  through  Seekonk  River  to  Providence  River  and  thus 
to  Narragansett  Bay),    Iw'ebster  and  Blackstone  sheets. 
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*COAL  MINE  BROOK  -  Vforcester  County;  City  of  Worcester;  a  stream 
rising  on  northeast  slope  of  Green  Hill,  flowing  about  1  mile  east- 
erly of  the  northern  arm  of  Lake  Quins igamond,  (tributary  to  Quin- 
sigamond  River  thence  through  Blackstone  and  Seekonk  River,  through 
Providence  River  to  Narragansett  Bay).  Worcester  sheet,  and  Spe- 
cial sheet  ^5-352  E,  R.  A.  State  Planning  Projects. 

COES  RESERVOIR  -(¥i[orcester )  Worcester  County;  City  of  Worcester, 
south  of  Patches~Fond;  outlet,  Tatnuck  Brook  into  Blackstone  River. 
Worcester  sheet. 

COLD  SPRING  BROOK  -  Yforcester  County;  rises  1  mile  southwest  of 
the  village  of  Suttori;  flows  northeastward  through  Clark  Reservoir 
and  Pleasantdale  Pond  into  Blackstone  River  (tributary  through 
Seekonk  River  to  Providence  River  and  thus  to  Narragansett  Bay), 
near  Wilkinsonville ;  length,  about  4  miles.  Webster  and  Blackstone 
sheets • 

*COOK  ALLEN  BROOK  -  Worcester  County;  Town  of  Sutton;  a  stream 
rising  in  the  east;  flowing  about  2  miles  easterly  to  ;^Jhitins  Pond; 
Town  of  Northbridge;  (tributary  to  Blackstone  River  through  Seekonk 
River,  thence  through  Providence  River  to  Narragansett  Bay).  Black- 
stone sheet. 

COOKS  POND  -  Worcester  County;  City  of  Worcester,  south  of  Hol- 
den  Reservoir  No.  2;  outlet,  Tatnuck  Brook  into  Patches  Pond  thence 
into  Blackstone  River.    Worcester  sheet. 

'^COOPER  TOViTXT  BROOK  -  Worcester  County;  Tovm  of  Douglas;  a  strea.m 
rising  in  northern  section  of  Douglas;  flowing  about  2  miles  south- 
easterly, into  western  arm  of  the  Yfillis  Pond  Reservoir,  2  miles 
northeasterly  to  the  Murnford  River  (tributary  through  Blackstone 
and  Seekonk  Rivers;  thence  through  Providence  River  to  Narragansett 
Bay).  Vfebster  sheet  and  Special  sheet  #95-352  E.  R.  A.  State  Plan- 
ing Projects. 

*CRONIN  BROOK  -  Worcester  County;  Toivn  of  Grafton;  a  stream  ris- 
ing southern  slope  of  Brigham  Hill;  flowing  2  miles  southeasterly 
about  1  mile  above  Fisherville;  to  the  Blackstone  River;  (tribu- 
tary through  Seekonk  River;  thence  through  Providence  River  to 
Narragansett  Bay),  Blackstone  sheet;  and  Special  sheet  ^'^5-112 
E,  I(.  A.  State.  Planning  Projects. 

CURTIS  POND  -  Worcester  County; City  of  Worcester ; principal  in- 
f lowing  streams.  Kettle  Brook  and  Tatnuck  Bi*ook;  outlet ,( Blackstone 
River  to  Seekonk  River  and  thus  through  Providence  River  to  Narra- 
gansett t  Bay),    Webster  sheet. 

D'lRK  BROOK  -  Vforcester    County;     Town    of    Auburn;     rises  Imile 
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northeast  of  Rochdale;  flows  southeastward  Ig- miles,  thence  north- 
eastward through  Stoneville  Reservoir  to  Kettle  Brook  (tributary 
through  Blackstone  Riv.er  to  Seekonk  River  and  thus  through  Provi- 
dence River  to  Narragansett  Bay),  near  Stoneville;  length,  about 
5  miles.    Vfebster  sheet. 

*DEVLIN  BROOK  -  Worcester  County; Tovm  of  Sutton;  a  stream  rising 
in  village  of  South  Sutton;  flowing  about  ih  miles  southeasterly, 
into  Prentice  Brook,  1  mile  northeasterly  to  "Whitins  Pond,  5  miles 
southeasterly  to  Blackstone  River;  (tributary  to  the.  Seekonk  River; 
thence  through  Providence  River  to  Narragansett  Bay),  Blackstone 
sheet,  and  Special  sheet  ^+-95-219,  E.  R.  A.  State  Planning  Projects. 

DOROTHY  BROOK  -  Worcester  County;  rises  on  the  south  slope  of 
Oak  Hill,  in  the  City  of  Worcester;  flows  southeastward  to  Dorothy 
Pond,  thence  southwestward  into  Blackstone  River  (tributary  through 
Seekonk  River  to  Providence  River  and  thus  to  Narragansett  Bp.y)  at 
Millbury;  called  Broad  Meadow  Brook  above  Dorothy  Pond;  length  to 
head  of  Broad  Meadow  Brook,  5  miles.  Vforcester ,  Webster  and  Black- 
stone sheets. 

DOROTHY  POND  -  Worcester  County;  at  south  base  of  Dorothy  Hill; 
inlet.  Broad  Meadov;  Brook  (head  of  Dorot)iy  Brook);  outlet,  Dorothy 
Brook  to  Blackstone  River  (tributary  through  Seekonk  River  to  Prov- 
idence River  and  thus  to  Narragansett  Bay).  Webster  and  Blackstone 
sheets • 

*DUNLEAVY  BROOK  -  Worcester  County;  Town  of  Douglas;  a  stream 
rising  in  northeastern  section  of  Douglas;  flowing  about  2  miles 
northward;  through  Uxbridge  into  southern  arm  of  "I'Vhitins  Pond  about 
2  miles  northeasterly  to  VJhitinsville,5  miles  southeasterly  through 
Mumford  River  to  Blackstone  River  (tributary  through  Seekonk  River 
to  Providence  River  and  thus  to  Narragansett  Bay).  Blackstone 
sheet,     and  Special,  sheet  7^95-308  E.  R.  A.  State  Planning  Projects, 

DUMS  POT-ID  -  V/orcester  County;  Tovra  of  Auburn;  1  mile  north  of 
the  village  of  Auburn;  inlet  and  outlet,  Ramshorn  Brook  (tributary 
tb'  Kettle  Brook  and  thus  through  Blackstone  River  to  Seekonk  and 
Providence  Rivers  and  Narragansett  Bay).    Webster  sheet. 

EDDY  POND  -  Vforcester  County;  Town  of  Auburn;,  outlet ,Ramshbrni 
Brook  and  Kettle  Brook,  thence  into  Blackstone  River.  Webster  sheet 

EMERSON  BROOK  -  Vforcester  County;  Town  of  Douglas ; rises  2  miles 
southeast  of  East  Douglas;  flows  southeastward  2  miles,  northeast- 
ward 2  miles,  then  eastward  and  southeastward  again  2  miles  to  its 
junction  with  Blackstone  River  (tributary  to  Seekonk  River  and  thus 
through  Providence  River  to  Narragansett  Bay).    Blackstone  sheet. 
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FISHERVILLE  FOW  -  Worcester  County;    Town  of    Grafton;  outlet 
Blackstone  River.     Blackstone  sheet. 

FLII'^TS  POND  -  Worcester  County;  T;est  of  North  Grafton;  an  ex- 
pansion  of  Quins igamond  River  (tributary  to  Blackstone  River  and 
thus  throug;h  Seekonk  and  Providence  Rivers  to  Narragansett  Bay); 
just  below  the  outlet  of  Lake  Quins igamond .     Blackstone  sheets. 

FOX  BROOK  -  Worcester  County; Town  of  Blackstone;  rises  1-|- miles 
northwest  of  Waterbug  Hill;  flov/s  southeastward  3  miles,  then  some- 
what east  of  south  2  miles  to  its  junction  with  Blackstone  River 
(tributary/  to  Seekonk  River  and  thus  through  Providence  River  to 
Narragansett  Bay)    near  the  City  of  Blackstone.      Blackstone  sheet, 

GODDAPD  POND  -  Worcester  County; Town  of  Grafton;  inlet  and  out- 
let. Quins igamond  River  (tributary  to  Blackstone  River  and  thus 
through  Seekonk  and  Providence  Rivers  to  Narragansett  Bay).  Black- 
stone sheet. 

*GRASS  HILL  BROOK  -  Worcester  County;Town.  of  Millbury;  a  stream 
rising  on  eastern  slope  of  Grass  Hill;  flowing  1  mile  southeasterly, 
into  Ramshorn  Brook;  at  Vfest  Millbury,  5  miles  northv/esterly  to 
City  of  Worcester,  v^here  it  meets  Blackstone  River  (tributary 
through  Seekonk  River  to  Providence  River  and  thus  to  Narragansett 
Bay).  Webster  sheet,  and  Millbury  sbeet  of  Conservation  maps  and 
Special  sheet  ^5-189  E.  R.     A.  State  Planning  Projects. 

GREAT  BROOK  -  Worcester  County;  rises  1?"  miles  northeast  of 
SuiTim.it  Station;  flows  in  general  southeastward  into  Lake  Quins  iga- 
mond (outlet.  Quins igamond  River  to  Blackstone  River  and  thus 
through  Seekonk  and  Providence  Rivers  to  Narr^^gansett  Bay);  length, 
about  4  miles.  Worcester  sheet, 

Hi'I-RIS  POND  -  Worcester  County; Town  of  Blackstone;  an  exoansion 
of  ^lill  River  (tributary  to  Blackstone  River,  and  thus  through 
Seekonk  and  Providence  Rivers  to  Narragansett  Bay),  north  of  the 
City  of  Woonsocket,  R.  I.     Blackstone  sheet. 

HECLA  POND  -  Worcester  County;  Town  of  Uxbridre,  south  of  Rice 
City  Pond;  outlet,  Blackstone  River.     Blackstone  sheet. 

HuID/jr  i-JSEP.VOIR  -  No.  :!  .  -    Worcester    Coun'  y;     between  Stone 
House  Lil.l    a;\d    Asnebumskit  Hill;     three     small    inflov/ing  streams; 
natural     outlet,     Tntnuck  Brook    to    Blackstone    Pivor  (tributary 
through    Seekonk  Rivor  to  Providence  River  and  thus  to  TTarragansctt 
B''iy);     used  as  a  part    of    the    water-supply    system  of  Worcester. 
Worcester  sheet. 
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liOLDEN  RESERVOIR  -  No.  2.  -  Yibrcester  County;  Town  of  Holden; 
bcloiv  Holdon  Reservoir  Fo.  1;  outlet,  Tatnuck  Brook  into  Blackstone 
River.  Part  of  the  City  of  Worcester  Water  Supnly  System,  Wor- 
cester sheet. 

JTO?  BROOK  -  Worcester  County; rises  a  mile  east  of  Wigwam  Hill; 
flov/s  southeastward  into  Hill  River  (tributary  to  Blackstone  River 
and  thus  through  Seekonk  and  Providence  Rivers  to  Narragansett  Bay) 
near  East  Blackstone;  about  4  miles  long.     Blackstone  sheet, 

HOVEY  POM)  -  Worcester  County;  Town  of  Grafton,  part  of  Lake 
Quins iganond ;  outlet,  Quins igamond  River  into  Hoddard  Pond  thence 
into  Blackstone  River.     Blackstone  sheet. 

IROKSTOFE  RESERVOIR  -  Worcester  County,  Mass.,  and  Providence 
County,  R.  I.,  one  inflov/ing  stream;  ou.tlet  a  stream  iV  mile  long 
flowing  northeastward  into  Blackstone  River  (tributary  through 
Seekonk  River  to  Providence  River  and  thus  to  Ilarragansett  Bay); 
the  reservoir  is  about  2  miles  long  and  l/S  mile  in  maxim^um  width. 
Blackstone  sheet, 

JEMS  RESERVOIR  -  Worcester  County;  Town  of  Bellingham;  outlet, 
Peters  River  into  Mill  River;  thence  into  Blackston  River.  Frank- 
lin sheet. 

JORDAN  POTTO  -  Worcester  County;  Town  of  Shrewsbury;  a  small 
pond  k  mile  east  of  Lake  Quins igamond  (tributary  through  Quins iga- 
mond River  to  Blackstone  River  and  thus  through  Seekonk  and  Provi- 
dence Rivers  to  Narragansett  Bay)  into  which  it  discharges  by  a 
westward  flowing  stream.    Marlboro  sheet. 

JOURDAHS  FOm  -  (Wildwood  Lake)-  -  Vforcester  County;  Tovm  of  Up- 
ton; outlet.  West  River  into  Blackstone  River.     Blackstone  sheet. 

*KELLY  BROOK  -  Worcester  County;  City  of  Worcester;  a  stream 
rising  in  northern  section  of  City  of  V.'orcester;  at  S^ummit  Station; 
flowing  1  mile  southeasterly  into  Great  Brook,  2  miles  southeaster- 
ly through  northern  arm  of  Lake  Quins igamond,  to  Blackstone  River 
(tributary  through  Seekonk  River  to  Providence  River  and  thus  to 
Narragansett.  Bay),  Worcester  sheet  and  Special  sheet  ^/-SS-SSS 
E.  R.   -'i.  State  Planning  Projects. 

KETTLE  BROOK  -  Worcester  County;  rises  on  the  v.'est  slope  of 
Little  As  ne  bum  skit  Hill;  flov/s  southeastward  through  many  small 
ponds  to  Stoncrv  ille ;  thence  eastward  and  northward  to  its  junction 
with  Blackstone  River  (tributary  through  Seekonk  and  Providence 
Rivers  to  ■Narrap;ansett  Bay)  in  the  southv/estern  part  of  the  city  of 
Worcester;  principal  tr  ibu-l-aries ,  Lynde,  Dark,  and  Ramshorn  Brooks. 
Vforcester  and  Webster  sheets. 


*  Shown  but  vinnamea  on  U.  S.  G.  S.  Sheets. 
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ICETTLE  BROOK  RESERVOIRS  Uo .  1,  2,  3,  ard  4  -  Worcester  County; 
southern  part  of  Paxton  and  northeastern  part  of  Leicester;  outlet. 
Kettle  Brook  into  Waite  Pond,  thence  into  Blackstone  River;  part  of 
the  City  of  Worcester  Water  Supply  system.    Worcester  sheet, 

*IAKE  VIEYJ  BROOK  -  Worcester  County;  City  of  Worcester;  a  stream 
rising  on  east  slope  of  Oak  Hill;  floiving  about  1-|- miles  northeast- 
erly to  Lake  Quins igamond,  6  miles  southeasterly  through  City  of 
Yforcester,  to  Blackstone  River  (tributary  through  Seekonk  and  Provi- 
dence Rivers  to  Narragansett  Bay).  Yforcester  sheet  and  Special 
sheet  ^5-352  E.  R.  A.  State  Planning  Projects. 

L/iUREL  LAKE  -  Douglas  -  See  Bad  Luck  Pond. 

LEESVILLE  VOW  -  Worcester  County;  To^vn  of  Auburn;  inlets , Kettle 
and  Ram.shorn  Brook;  Outlet,  Kettle  Brook  into  Blackstone  River. 
Webster  sheet. 

LITTLE  POIJD  -  Worcester  County;Town  of  Mendon;  and  expansion  of 
Meadov^  Bro'ok^  Which  flows  through  it  to  1/Yest  River  (tributary  to 
Blackstone  River  and  thus  through  Seekonk  and  Providence  Rivers  to 
Narragansett  Bay).     Blackstone  sheet. 

LY13DE  BROOK  -  Worcester  County;  rises  on  the  southwest  slope  of 
Asnebumskit  Hill ;f lows  southeastward  and  joins  Kettle  Brook  (tribu- 
tary through  Blackstone  River  to  Seekonk  River  and  thus  through 
Providence  River  to  llarragansott  Bay)  in  the  pond  at  Cherry  Valley; 
passes  through  Lynde  Brook  Reservoir.  Worcester  and  Webster  sheets. 

LYTvTDE  BROOK  RESERVOIR  -  Vforcester  County;north  of  Cherry  Valley; 
inlet  and  outlet,  Lynde  Brook  (tributary  through  Kettle  Brook  to 
Blaqkstone  River  and  thus  through  Seekonk  and  Providence  Rivers  to 
Narragansett  Bay),    Worcester  sheet. 

MNCliAUCr  TOW  -  Worcester  County;  northwest  of  the  village  of 
MancTiaug;  inlet  and  outlet,  Humford  River  (tributary  to  Blackstone 
River,  and  thus  through  Seekonk  and  Providence  Rivers  to  Narragan- 
sett D'^y);  nearly  2  miles  long;  ^7  mile  wide.    Webster  sheet. 

WADOY'i  BROOK  -  Yforcester  County;  rises  in  Nipmuck  Pond  a  mile 
southwest  of  the  village  of  Mendon;  flows  southvrestward  2  miles, 
than  v/estward  about  a  mile  into  ?fest  River  (tributary-  to  Blackstone 
River  and  thus  through  Seekonk  and  Providence  Rivers  to  Narragan- 
sett Bay);  tributary,  Wigwar;  Brook.     Blackstone  sheet, 

MILL  BROOK  -  Worcester  County;  rises  1  mile  northwest  of  Summit 
Station;  flov;s  southeastward  about  a  mile,  thence  southward  through 
the  City  of  Worcester  to  Blackstone  River  (tributary  through  See- 
konk River  to  Providence  River,  and  thus  to  Narragansett  Bay); 
principal  tributary,  stream  from  North  Pond  passes  through  several 
small  ponds.    Vforcester  sheet. 

♦Shown  but  unnamed  on  U.S.G.S.  Sheets. 
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MILL  RIV3CR  -  Middlesex  and  Yforcester  Counties;  rises  about  2 
miles  south  of  Woolville  in  the  town  of  Hopkinton;  flows  in  general 
somewhat  east  of  south  to  its  junction  with  Blackstone  River  (trib- 
utary to  Seekonk  River  and  thus  through  Providence  River  to  Narra- 
gansett  Bay)  at  Woonsocket,  R,  I.;  length,  16  miles ;principal  trib- 
utaries. Muddy,  Round  Meadow,  and  Hop  Brooks;  passes  through  sev- 
eral ponds.     Blackstone  sheet. 

MISC05  BROOK  -  Worcester  County;  Town  of  Grafton;  the  head  of 
West  River  (tributary  to  Blackstone  River  and  thus  through  Seekonk 
and  Providence  Rivers  to  Narragansett  Bay),     Blackstone  sheet. 

*MOFFETT  BROOK  -  Worcester  County;  Town  of  Northbridge;  a  stream 
rising  at  Northbridge  Center;  flowing  1  mile  southerly;  into  Tlorth- 
bridge  Brook;  2  miles  southerly  to  ".'/hitins  Pond,  2  miles  southeast- 
erly to  Mumford  River,  5  miles  southeasterly  to  Blackstone  River 
(tributary  to  Seekonk  River  and  thus  through  Providence  River  to 
Warragansett  Bay).  Blackstone  sheet,  and  Special  sheet  J/^5-219 
E.  R,  A,  State  Planning  Projects. 

*MOLLY  BROOK  -  Y/orcester  County;  Town  of  Uxbridge;  a  stream  ris- 
ing in  southarn  section  of  Uxbridge;  f leaving  2  m^iles  southeasterly 
into  Ironstone  Reservoir;  1  mile  northerly  to  Blackstone  River 
(tributary  to  Seekonk  River  and  thus  through  Providence  River  to 
Narragansett  Bay)  at  Ironstone  Village.  Blackstone  sheet;  Conser- 
vation Maps;  and  Special  sheet  ^^-95-308  E.  R.  A,  State  Planning 
Projects. 

T"nJDDY  BROOK  -  Worcester  County;rises  1-^  miles  west  of  Hopedale; 
f lows^s outheastw.'.rd  4  miles,  thence  very  irregularly  eastward  into 
Mill  River  (tributary  to  Blackstone  River  and  thus  through  Seekonk 
and  Providence  Rivers  to  Narragansett  Bay),     Blackstone  sheet, 

BTO'TFORD  RT\r?R  _  Worcester  County; rises  in  a  pond  at  West  Sutton; 
flows  southe~stv/ard  to  Manchaug  Pond, thence  eastward  and  southeast- 
ward to  Bad  Luck  Pond  at  East  Douglas,  northeastv/ard  and  northward 
to  lA/hitins  Pond,  thence  southeastward  to  its  junction  with  Black- 
stone River  (tributary  to  Seekonk  River  and  thus  through  Providence 
River  to  Narragansett  Boy)  near  Uxbridge;  length,  about  15  miles, 
Webster  and  Blackstone  sheets . 

■^TE'A.^ON  PO'ID  -  Worcester  Counter; on  Quins igamond  River  (tributary 
through  Blackstone  River  to  Seekonk  River  and  thus  through  Provi- 
dence Riv3r  to  Narraganriett  Bay)  northwest  of  Harlov/  Hill,  Marl- 
boro sheet, 

NIP^TUCK  POND  -  Worcester  County;  1  mile  southwest  of  the  vil- 
la ge"~~o"f^/IendonT~  outlet,  Meadovif  Brook  to  Yfest  River  (tributary  to 
Blackstone  River  and  thus  through  Seekonk  and  Providence  Rivers  to 
Narragansett  Bay),     Blackstone  sheet. 


•Shown  but  unnamed  on  U.3.G.S.  Sheets. 
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FORTH  pom  -  (Indian  Lake)-  Worcester  County;  north  of  the  City 
of  Vforcester;  outlet,  a  stream  l/8  inile  long,  flov/lng  east- 
v/ard  into  Mill  Brook  (tributary  throuf^h  Blackstone  River  to  Seekonk 
River  and  thus  through  Providence  River  to  Marragansett  Bay)  north 
of  Northville;  nearly  a  mile  long  and  l/2  mile  v/ide.  Worcester 
sheet . 

TTORTH  POND  -  Middlesex  and  Worcester  Counties;  inlet  and  outlet, 
Mill  River,  v/hich  flows     through  it  to  Blackstone    River  (tributary 
to  Seekonk  River    and  thus  through  Providence  River  to  Warragansett 
Bay);    more  than    2    miles     long;     about     I/4    wide.  Blackstone 
sheet. 

--i^NORTPIBRIDGE  BROOK  -  Worcester  County;  Town  of  IJorthbridge ;  a 
stroaifi  rising  in  eastern  section  of  the  ToYm  of  Sutton;  flowing  1 
mile  southeasterly  into  ¥orthbridj:e  Center,  2  miles  southerly 
through  fJorthbridge  to  ^Hiitins  Pond,  2  miles  easterly  to  T'luraford 
River,  5  miles  southeasterly,  to  Blackstone  River  (tributary  to 
Seekonk  River  and  thus  through  Providence  River  to  TJarragansett 
Bay).  Blac'-stone  sheet,  and  Special  sheet  -/^95-219  5.  R.  A.  State 
Planning  Pro.iectSo 

^:--HORTH  FO'TD  BFOOK  -  Worc-^ster  County;  Tov.n  of  Eolden;  a  stream 
rising  in  southeastern  section  of  Town  of  Holden;  flowing  l/2 
mile  southerly  to  Worcester  City  line,l  I/2  r.iiles  southeasterly 
through  section  between  Indian  Hill  and  Winter  Hill  to  north  arm 
of  Ivorth  Fond  (Indian  Lake)  l/2  mile  to  Mill  Brook  (tributary 
to  Seekonk  River  and  thus  through  Providence  River  to  Warragansett 
Bay).  Worc'.ster  sheet,  and  Special  sheet  ■■;/^95-352  So  R=  A.  State 
Planning  Projects. 

PATCHES  POM)  -  Worcester  County;  City  of  Worcester;  outlet,Tat- 
nuok  Brook  into  Coes  Reservoir  thence  into  Blackstone  River.  V'for- 
cester  sheet. 

P;r;.|T;RS  .river  -  Worcester  County;  rises  in  Town  of  Bellingham  at 
elevation  of  300  feet;  joins  Mill  River  which  joins  Blackstone 
River  in  Rhode  Island.     Franklin  sheet. 

PLFiASAlITDALE  POW  -  Worcester  County;  Town  of  Sutton;  an  expan- 
sion o""  Cold  Spring  Brook  (tributary  to  Blackstone  River  and  thus 
through  Seekonk  and  Providence  Rivers  to  Narragansett  Bay).  Black- 
stone sheet. 


PO^'^DVILLE  VOW  -  Worcester  County;  Town  of  Auburn;  inlets, Stone 
and  Ra-iTrsliorn  Brooks;  Outlet,  Ramshorn  Brook  into  Dunn's  Pond  into 
Kettle  Brook  thence  into  Blackstone  River,    "'ebster  sheet. 


♦Shown  but  unnamed  on  U.S.G.S.  Sheets. 
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=t^POOR  FARf.l  BROOK  -  Worcester  County;  City  of  Worcester;  a  stream 
rising  on  north  side  of  Green  Ilill;  flov/ing  1  mile  easterly  into 
Great  Brook,  l/2  mile  easterly  to  northern  arm  of  Lake  Quins ig- 
amond ;  6  miles  southerly  through  Lake  Quins igamond  to  Blackstone 
River  (tributary  Seekonk  River  a-'.d  thus  through  Providence  River  to 
Warragansett  Bay),  Worcester  sheet,  and  Special  sheet  -;^95-352 
i^i.R.A.  State  Planning  Projects. 

PQITT  POI€>  -  Worcester  County; Town  of  Boylston;  outlet  into  Lake 
Quins iramond,  thence  into  Quinsigamond  River  to  Blackstone  River. 
Marlboro  sheet. 

PRATT  ?0W  -  Worcester  County;  Tov'n  of  Upton;  near  head  of  Cen- 
ter Brook,  which  flows  through  it  to  West  River  (tributary  to 
Blackstone  River  and  thus  through  Seekonk  and  Providence  Rivers  to 
Narragp.nsett  Bay),     Blackstone  sheet, 

*  PRENTICE  BROOK  -  Worcester  County;  Town  of  Suttonja  stream  ris- 
ing in  South  Sutton  Hill ;f lowing  1  mile  eastward ;1  l/Z  miles  north- 
easterly to  ViTiitins  Pond,l  l/2  miles  easterly  through  Whitinsville , 
where  it  meats  Mumford  River,  5  miles  southeasterly  to  Blackstone 
River  (tributary  through  Seekonk  River  to  Providence  River  and  thus 
to  Farraganse tt  Bay),  Blackstone  sheet,  and  Special  sheet  ^^95-219 
E»R,A.  State  Plarning  Proiects, 

PURGATORY  BROOK  -  Worcester  CountyjTovm  of  Sutton;  rises  a  mile 
west  of  Purgatory  Chasm;  flows  couthe.:.stward  and  eastward  to  Burts 
Pond;  thence  sotithward  to  i^Qiitins  Pond  on  Mum.f ord  River  (tributary 
to  Blackstone  River  and  thus  through  Seekonk  and  Providence  Rivers 
to  Narragansett  Bay);  length,  3  mile:i .     Blackstone  sheet, 

QUI''SIGA"0>ID  L.-.KE  -  Vforcester ;  an  expansion  of  Quinsigamond 
River  (tributary  to  Blackstone  Piver  and  thus  through  Seekonk  and 
Providence  Rivers  to  Warragansett  Bay);about  5  l/2  miles  long,  l/S 
to  1/4  mile  T.'idR  in  the  upper  part  and  one  ebout  1  mile  wide  in 
the  lower  part;  altitude,  360  feet  above  sea  level,  Worcester, 
I'^arlboi-o  and  Blackstone  sheets. 

QUT!:STGA"  OUD  RT\'ER  -  Yforcester  County;rises  about  1  mile  south- 
east  of  Bo3^Lston~C enter  in.  the  Tov;n  of  iloj/lston;  flov/s  southwest- 
v/ard  to  Sewell  Pond,  thence  southward  through  Newton  Pond  to  the 
head  of  Lake  Quinsigamond,  from  which  it  flows  southeastward  to 
Goddard  Fond,  thence  southward  to  Blackstone  River  (tributary 
through  o&e^^onk  Piver  to  Providence  River  a^d  thus  to  Na.rragansett 
Bay)  at  Fis'ierville ;  length,  14  miles;  princinal  tricutr^ries ,  Great 
and  South  Jordan  Brooks,  vjhich  flow  into  Lake  Quins  i^ajmond .  Wor- 
cester, Marlboro  and  Blackstone  sheets. 


•Shown  but  unnamed  on  U.S.G.S  Sheets 
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RAIiSHQRN  BROOK  -  Worcecter  County-  rises  1  mile  south  of  Rams- 
horn  Pond;  flows  northeastward  through  the  pond  to  West  Millbury, 
thence  northwestward  to  Stoneville,  where  it  enters  the  pond  on 
Kettle  Brook  (tributary  to  Blacks tone  River,  and  thus  through  See- 
konk  and  Providence  Rivers  to  Narragansebt  Bay);  length,  7  miles, 
Webster  sheet. 

Ri^-MSKORF  POND  -  Worcester  County;  1  mile  south  of  Vfest  Millbury; 
outlet,  Ramshorn  Brook  to  Kettle  Erook  (tributary  to  Blackstone 
River  and  thus  through  Seekonk  and  Providence  Rivers  to  Karragan- 
sott  Bay).    Webster  sheet. 

RICE  CITY  POiNfD  -  Worcester  County;  Town  of  Uxbridge;  outlet, 
Blackstone  Piver  above  junctions  of  West  and  ^,fumford  Rivers  with 
Blackstone  Piver.    Blackstone  sheet. 

nOCK  :^'EADO"'iiV  BKOOK  -  Worcester  County;  rises  on  the  south  slope 

of  Miscoe  HilT;     fTows  southwestward    3  l/2  miles     into  West  River 

(tributary  to  Blacltstone  River,  and  thus  through  Seekonk  and 
Providence  Rivers  to  Warragansett  Bay).     Blackstone  sheet. 

*nOUFD  ■"EADO'''f  BROOK  -  Yforcester  County;  Tov;n  of  Mendon;  a  stream 
rising  on  eastern  slope  of  Inman  Hillrflowing  1  l/S  miles  southeast- 
erly into  Mill  River  5  miles  southerly  through  Town  of  Blackstone, 
to  Blackstone  River  (tributary  to  Seekonk  River  and  thus  through 
Providence  River  to  Narragansett  Bay)  at  Woonsocket.  Blackstone 
sheet,  and  Special  sheet  •7/^5-182  E.  R,  A.  State  Planning  Projects. 

SALISBURY  PQATD  -  Worcester  County;  City  of  Vforcester;  inlet, 
Mill  Brook;  outlet.  Mill  Brook  Channel  into  Blackstone  River.  Wor- 
cester sheet. 

*o CAPPER  BROOK  -  Worcester  County ;Tovvn  of  Uxbridge ;a  stream  ris- 
ing on  nor"hern  slope  of  Bald  Hill;  in  East  Douglas;  flowing  1  l/2 
miles  southeasterly;  1  mile  easterly,  1  mile  northeasterly  to  Emer- 
son Brook;?!  l/2  miles  southeasterly  to  Blackstone  River  (tributary 
to  Seekonk  River  and  thus  through  Providence  River  to  Narragansett 
Ray).  Blackstone  sheet,  and  Special  sheet  -■1--95-308  E.  R.  A.  State 
Planning  Projects . 

SE'^]!!,  POND  -  Worcef-ter  County;  Town  of  Boylston;  a  small  pond 
near" the  head  of  Quins igamond  River  (tributary  through  Blackstone 
River  to  Seekonk  Riv',;r  and  thus  through  Providence  River  to  Narra- 
g'^nsett  Bay),  which  flows  through  it  to  Neivton  Pond.  Marlboro 
shee  c . 

SIBLEY  RESERVOIR  -  Worcester  County; 1  mile  north  of  the  village 
of  Sutt'orT;     outleT]~a  stream  flo^ving  eastward  into  Cold  Spring  Brook 
(tributary    through    Blackstone    River  t©    Seekonk    River    and  thus 
through  Providence  River  to  Narragansett  Bay),    Webster  sheet. 


*Shown  but  unnamed  on  U.S.G.S,  Sheet. 
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SILA/ER  LAKE  -  Viforc^ster  County;  Town  of  Grafton;  inlet,  Miscoe 
Brook  (^ead  of^Weot  River);  outlet,  Vfest  River  to  Blackstone  River 
(tributary  through  Seekonk  River  to  Providence  River  and  thus  to 
Narragansett  Bay).     Blackstone  sheet, 

SINGLETARY  BROOK  -  Worcester  County;  rises  1  mile  north  of  Yfest 
Sutton;  flows  northeastv/ard'  through  Singletary  Pond  into  Blackstone 
River  (tributary  through  Seekonk  River  to  Providence  River  and  thus 
to  Narragansett  Bay)  at  Millbury;  about  5  miles  long.  Vfebster 
sheet . 

SI-TGLETARY  POW)  -  Worcrster  County;  a  mile  northwest  of  Sutton; 
inlet  and  outlet,  Singletary  Brook  (tributary  to  Blackstone  River 
and  thus  through  Seekonk  River  to  Providence  River  and  Narragansett 
Bay);  1  1/2  miles  long;  l/2  mile  wide.    Webster  sheet. 

SOUTh:  MEADO'"/  BROOK  -  Worcester  County; Town  of  Shrewsbury;  rises 
northwest  of  the  village  of  South  Shrev/sbury;  flows  southwestward 
and  south,vard  into  Lake  Quinsigamond  (outlet,  Quinsigamond  River  to 
Blackstone  River  and  thus  through  Seekonk  and  Providence  Rivers  to 
Narragansett  Bay);  length,  2  l/2  miles.    Marlboro  sheet. 

SPRING  BROOK  -  Worcester  County;  Town  of  Mendon;  rises  a  mile 
south  of  the  vTTlage  of  Mendon,  flows  ::outhwnrd  one  mile,  and  east- 
ward 1  1/2  miles  into  T'fuddy  Brook  (tributary  through  lliU  River  to 
Blackstone  River  and  thus  through  Seekonk  and  'Providence  Rivers  to 
Narragansett  Bay).     Blackstone  sheet. 

SPRUCE  POiro  -  Worcfister  County;  Town  of  Boylston;  outlet,  into 
Lake  Quinsigamond,  thence  into  Quinsigamond  River  to  Blackstone 
River.    Marlboro  sheet, 

'ESTATE  HOSPITAL  BROOK  -  YiTorcoster  County;  City  of  Worcester;  a 
stream  rising  on  east  slope  of  Millstone  Hill;  floxving  1  mile  east- 
erly through  Massachusetts  State  Hospital  grounds,  1  mile  easterly 
■^o  Lake  Quinsigamond,  6  miles  through  to  Blackstone  River  (tribu- 
tary through  Seekonk  and  Providence  Rivers  to  Narragansett  Bay). 
Worcester  sheet,  and  Special  sheet  7f95-352  E.  R.  A.  State  Planning 
Projects. 

STE\^T'IS  POM^  -  Worcester  County ;Tovti  of  Sutton; east  of  Manchaug 
Pond;  outlet,  Mumford  River  into  YTiitins  Pond  thence  into  Black- 
stone Rivo'r.     Webster  sheet. 

STOFS  PROOK  -  Worcester  County;  Town  of  Millbury;  rises  on  the 
.southvrest  s lope  of  Grass  Kill;  flov/s  northeastward  into  Ramshorn 
Brook  (tributary  through  Kettle  Brook  to  Blackstone  Ri^'^er;  and  thus 
through  Seekonk  and  Providence  Rivers  to  Narragansett  Bay)  near 
Pondville;    length,  about  2  miles.    Vfebster  sheet. 


•Shown  but  unnamed  on  U.S.G.S.  Sheets. 
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STOI^IEVILLE  KESEPVOIR  -  Worcoster  County;  Town  of  Auburn;  1  mile 
southwest  of  Stoneville;  inlet.  Dark  Brook;  outlet.  Dark  Brook  to 
Kettle  Brook  (tributary  to  Blackstone  River,  and  thus  through  See- 
konk  and  Providence  Rivers  to  Narragansett  Bay).    Webster  sheet. 

SVANS  POiro  -  also  called  Burt  Pond  -  Vforcester  County;  Town  of 
Sutton;  outlet  into  •-Tiitins  Pond  to  Mumford  River,  thence  into 
Blackstone  River.     Blackstone  sheet. 

TAT^^'UCK  BROOP:  -  Worcester  County;  rises  north  of  Stone  House 
Hill;  flows  westward  about  a  mile,  thence  southeastward  through  a 
series  of  artificial  reservoirs  to  Curtis  Pond,  at  tlie  head  of 
Blackstone  River  (tributary  through  Seekonk  River  to  Providence 
River  a^id  thus  to  Narragansett  Bay);  length,  7  miles.  Worcester 
and  Webster  sheets  » 

TATi.nTCK  BROOK  RESERVOIRS,     No.  1  &  2  -  See    Holden  Reservoirs. 

UPPER  RESERVOIR  -  Worcester  County;  Tovm  of  Paxton;  on  west 
slope  of  Little  "Asneburaskit  Hill;  natural  outlet.  Kettle  Brook  to 
Blackstone  River,  and  thus  through  Seekonk  and  Providence  Rivers  to 
Narragansett  Bay;  used  as  a  part  of  the  water  supply  systems  of 
Vfor'ces'irer .    Worcester  sheet. 

*UXBRIDGE  ROAD  BROOK  -  Worcester  County;  Town  of  Douglas;  a 
stream  rising  on  northern  slope  of  Bald  Hill;  2  miles  northerly  to 
Mumford  River;  4  miles  southeasterly  to  Blackstone  River  (tributary 
through  Seekonk  Rii^er  and  thus  through  Providence  River  to  Narra- 
gansett Bay).  Blackstone  sheet,  and  Special  sheet  y/95-78  E.  R.  A. 
State  Planning  Projects. 

WAI'PE  POI^TD  -  Vforcoster  County;Town  of  Leicester;  outlet.  Kettle 
Brook  into  Blackstone  River.     Worcester  sheet. 

WALLTO'i  POHD  -  Worcester  County,  Massachusetts,  and  Providence 
County,  R,  I,,  outlet,  Era-rTch  River  to  Blackstone  River  (tributary 
to  Seekonk  River  and  thus  through  Providence  River  to  Narragansett 
Bay):  about  2  miles  long  and  l/4  mile  v/ide.    Webster  sheet. 

"'iP.RTEll  BROOK  -  Yforcester  County;  rises  3  miles  north  of  Upton; 
flows  '''est  of  south  4  }ailes  into  Vfest  River  (tributary  to  Black- 
stone River  and  thus  through  Seekonk  and  Providenoe  Rivers  to  Nar- 
ragansett Bay)  at  Viest  Upton.     Blackstone  sheet. 

■"JEST  RIVER  -  Vvorcerter  County;  rises  2  miles  northeast  of  Graf- 
ton;  flows  southward  to  Silver  Lake,  southeastward  to  the  north 
base  of  West  Hill,  thence  southwestv/ard  into  Blackstone  River 
(tributary  through  Seekonk  River  to  Providence  River  and  thus  to 
Narragansett  Bay);   length  12  miles;  principal  tributaries.  Warren, 


♦Shown  but  unnamed  on  U.S.G.S.  Sheets. 
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Center,  Rock  Tleadow,  and  Meadov;  Brook;  called  Miscoe  Brook  above 
Silver  Lake.     Blackstone  sheet, 

Vv'HITINS  PO^ID  -  Worcester  County;  a  lar^^e  pond  on  Mumford  River 
(tributary  to  Blackstone  River  and  thus  through  Seekonk  and  Provi- 
dence Rivers  to  Narragansett  Bay)  west  of  liTiitins  ville .  In  addi- 
tion to  Mumford  River  the  pond  receives  Purgatory  Brook  and  sev- 
eral small  streams.     Blackstone  sheet. 

^''IGVriJI  BROOK  -  Worcester  County;  rises  in  a  pond  north  of  Vfig- 
mm  Hill ;  flo^vs  north'/zestv/ard  into  Meadow  Brook  (tributary  through 
West  River  to  Blackstone  River  and  thus  through  Seekonk  and  Provi- 
dence Rivers  to  Narragansett  Bay);  1  l/2  miles  long. Blackstone  sheet. 

YJILLIS  ?0m  RESrJRVOIR  -  Worcester  County;  2  miles  south  of  the 
village  of  Manchaug;  three  inflowing  streams,  including  one  from 
Bad  Luck  Pond  (north  of  7/adkin  Hill);  outlet,  a  stream  2  miles  long 
flov/ing  northeastward  into  MxAmford  River  (tributary  to  Blackstone 
River  and  thus  through  Seekonk  and  Providence  Rivers  to  Narragan- 
sett  Bay),    Webster  sheet. 


ZACI-IARYPOKD  -  V/orcesrer  County;  Tov/n  of  Upton;  outlet.  Warren 
Brook  to  West  River,  thence  into  Blacl'stone  River,  Blackstone  sheet. 


NOTE:     U.S.G,S.  sheets  dated  1885  -  1888  -  with  a  partial  revision  in  I917. 
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